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Mercedes Grand Prix Racers 
—Their Warp and Woof 


Four Steel Cylinders Used with Waterjackets Welded On— 
Four Spark Plugs Per Cylinder, Four Valves Per Cylinder 
—Mechanism Horizontal Throughout—Streamline Body 


By W. F. Bradley 


ond and third places in the greatest European road While these racing machines are special productions de- 
race of the year, and against the finest racing cars’ signed and prepared for the particular set of roads around 

Europe can produce, must possess many features of inter- Lyons, much of the experience gained in the Mercedes avia- 
est to the average motorist, the engineer and the racing fan. tion motor has been incorporated in their design. The 

The winning Mercedes cars in the French Grand Prix were chassis is distinctive by being of uniform width throughout 
jealously guarded before the race and were even kept under and having a double kick-up, one over the front and the other 
close watch immediately after the contest. It has now been’ over the rear axles. The rear springs are underslung, and 
possible, however, to obtain some particulars of their the mechanism is absolutely horizontal throughout. 
structural features. The motors possess four 

As is well known, this separate steel cylinders 
year’s French rules fixed a machined out of the solid 
piston displacement limit of forging. Welded-on steel 
274.6 cubic inches and im- jackets are made use of; 
posed a maximum weight the combustion chamber is 
of 2,425 pounds. Mercedes hemispheric and has four 
complied with the rules by valves, two for the intake 
building a set of four-cyl- and two for the exhaust, 
inder cars of 93 by 165 placed in the head and in- 
millimeters, 3.6 by 6.49 clined 30-degrees from the 
inches, bore and_ stroke. vertical. 
This is a stroke-bore ratio Valve diameters are not 
rather above the average. known. It is estimated 
With the exception of Peu- that they are 1.6 and 1.7 
geot, which had 92 milli- inches, but the secret is so 
meters bore, the Mercedes well kept that this cannot 
had the smallest cylinder be considered as more than 
diameter. The great ma- an estimate. 
jority adopted 94 by 160 ae A single overhead cam- 
millimeters. Mercedes was | _ 7 shaft, with sixteen cams, 


the only firm taking advan- 
tage oF the 1 os i Fig. 1—Mercedes Motor—Each forged steel cylinder was fitted with operates the valves by 
8 rule allowing two intake and two exhaust valves operated from an overhead cam- Means of rocker arms. The 


five cars to be entered in shaft with sixteen cams bronze camshaft housirg is 


Prone July 11—A set of cars which can win first, sec- the race. All others were content to compete with three cars. 
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bolted to the head of the cylinders, and above each cylinder 


there is a detachable cover on the camshaft housing held 
down by four bolts and carrying the rockers. The ends of 
these latter thus project through the housing, and the springs 
are external. A vertical shaft at the rear of the motor and 
driven by a pair of bevel gears from the crankshaft, oper- 
ates the camshaft, the upper pair of bevels being contained 
within an aluminum housing. 

Very light cast-iron pistons are employed. The crankshaft 
is carried in five plain bearings and the camshaft in ball 
bearings. 





Fig. 2—Intake side of the special Mercedes motor which won first, 
second and third in the recent Grand Prix race. The cylinders are 
made from steel forgings and to these the water jackets are welded. 
This was the only motor in the race to have separate cylinders. 
Note the peculiar shape of the intake manifold, also the fitting of 
two spark plugs for each cylinder, the sparks being synchronized. 
At the left is Lautenschlager, the winning driver, photographed 
immediately after finishing the race 


of the motor, being on a vertical shaft driven from the front 
of the crankshaft. The radiator is a Mercedes honeycomb 
V type. 


Uses Perforated Crankshaft 


There are some distinctive features in the lubrication sys- 
tem. The crankshaft is perforated, and the oil pump, driven 
off the extension of the vertical shaft operating the cam- 
shaft delivers oil to the main bearings and through the in- 
ternal oil ways to the connecting-rod ends. In addition there 

are external oil leads 





Compression is de- 
clared to be 8 kilos per 
cubic centimeter and 
the horsepower 110 to 
115 at 3,000 revolu- 
tions. Several makers 
claim to get higher 
power than this, but 
their statements must 
be received with a cer- 
tain amount of cau- 
tion. 

A transverse shaft at 
the rear of the motor 
drives two Bosch 
double magnetos. Pro- 
vision has been made 
for four plugs, firing 
simultaneously, but in 
the race the cars only 








to the base of the cyl- 
inders on each side, to 
each rocker arm hous- 
ing, to the upper pair 
of bevel pinions, and 
also through the _ hol- 
low camshaft. While 
the pump takes oil 
from the base chamber 
it also draws on a re- 
serve tank set across 
the frame on the floor 
boards just under the 
driver’s legs. By this 
means a_ determined 
level of oil is always 
maintained in the base 
chamber. 

On one side of the 
dash there is a second 








used three, one under 
each intake valve and 
one under an exhaust 
valve. The water pump 
is carried at the front 


the cylinder. 
jackets. 
transverse shaft in front of the dash. 





Fig. 3—Exhaust manifold of the Mercedes which is carried well out from 
Note the series water connections at the top of the cylinder 
Two magnetos were used, being mounted at opposite ends of the 


each cylinder to be fired in synchronism, but only tnaree were used in the race 


reserve oil tank with a 
foot operated plunger 
pump connected with 
it. By means of this 
pump the _ mechanic 


Provision was made for four plugs in 
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can send a sup- 
plementary sup- 
ply of fresh oil 
to the main bear- 
ings, to the cyl- 
inder walls and to 
the overhead 
valve gear. The 
quantity of oil 
carried in the 
base chamber 
and in the main 
reserve tank un- 
der the men’s 
legs is about 12 
gallons. All cars 
went through the 
race without re- 
plenishing their 
oil supply. 

A separate lu- 
bricating system 
is provided for 








torque tube. The 
axle housing com- 
prises two units, 
each one being a 
tube and _ one- 
half of the differ- 
ential housing. 
These parts are 
machined out of 
the solid forging 
and are bolted 
together central- 
ly, no tie rod be- 
ing used. 

These were 
among the few 
cars in the race 
in which _ the 
drive is not taken 
through the 
springs. 

The four-speed 
gearbox has di- 








the water pump. 
Thick grease is 
used, but in or- 


rect drive on 


Fig. 4—Rear end of Mercedes racer showing gasoline tank mounted transversely together fourth. There is 
with various tool-carrying compartments around the tank. At the left side is a compart- 
ment for spare spark plugs and other articles. At the right is a compartment for the 


no geared-up 


der that the me- thermos bottle. In the center are two spaces for jack and jack lever drive. 


chanic may sup- 

ply this lubricant while the car is under way, the pipe from 
the lubricator is brought up to the dashboard and a big 
screw-down grease cap is provided. The supplementary oil 
tank also allows a delivery of oil to the forward universal 
joint, and on some of the cars feeds were provided to the 
four shock absorbers protected by leather gaiters. 


Three-Point Radiator Support 


The motor has rigid four-point attachment to the main 
frame members. The radiator on the other hand has three- 
point trunnion attachment to the frame. The gearbox is also 
a rigid four-point attachment to the frame, the connection 
between it and the motor being by means of double cone 
clutch. The flywheel is of unusually small size. A single 
Mercedes carbureter is made use of, the only peculiarity 
being the nature of the intake pipe, which can be readily 
seen on the illustration. 

Mercedes has adhered to the firm’s usual triangular at- 
tachment of rear axle, the driving shaft being within a 


The engineers 
have compromised in the matter of streamline body. The 
radiator is pointed, a scuttle dash is fitted, there is a complete 
clean cut underpan extending as far back as the rear axle, 
but no attempt has been made to fit a tail. While this might 
have been advantageous from the pure speed standpoint, it 
would make the wheels and tools less accessible. 

The gasoline tank is therefore set across the frame, just 
behind the seats, and back of it is a cradle for two spare 
wheels. All possibility of puncturing the tank by reason of 
the movement of the wheels is removed by fitting a triangular 
tire carrier inside the cradle, and attached to the main frame 
members. 

The gas line is double and external, both lines being con- 
nected up to the carbureter, but one of them being shut off. 
A big hand pump is mounted on the top of the tank with the 
object of equalizing pressure. The position of the tank and 
carbureter allows the cars to run on gravity, and when the 
tank was being filled the motor was not stopped. 

There is a series of lockers built around the tank. On 





a. 














Fig. 5—Front and rear of the Mercedes racers showing how bodies were designed to eliminate wind resistance. The V-radiator was 
supported at three points on the frame and the underpan is continued to the rear so as to protect all of the car mechanism. The gas 
tank is entirely concealed between the seat and the compartment for carrying spare wheels. Note the V-shape given to forward edge 
of the front axle : 
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Fig. 6—Side view of Mercedes racer which won first three places in French Grand Prix race showing how the streamline design is 


carried out from front to rear. 


the left-hand side, just behind the mechanician is a small 
compartment for spare plugs and other small articles. On 
the right-hand side, directly behind the driver, is a compart- 
ment for a thermos bottle. Some of the men had a flexible 
pipe attached to the bottle allowing them to drink while 
driving. In a central position are two holes for the jack and 
jack lever. Everything is readily to hand, and yet the lines 
of the car are as clean cut as possible. Under the dash is a 
small metal box, the front of which carries a set of metal 
tabs, numbered 1 to 10. The tabs were turned down suc- 
cessively, as laps are reeled off; at half distance they are all 
turned up again, and then successively turned down until 
the end of the race. 

The Mercedes team ran in the race with Rudge-Whitworth 
wire wheels equipped with Continental tires, dimensions be- 
ing 815 by 105 millimeters front and 895 by 135 rear. 
Lautenschlager changed at half distance as a matter of pre- 
caution. Wagner, the second man, ran through without 
changing at the rear and only changed front as 
a matter of safety. 








Fig. 7—Dash and control parts on the Mercedes racer. 
record of the laps in the race 





Note the counter box for keeping 


The rear springs are undersiung and the car mechanism is absolutely horizontal throughout 


Not a Spectator Injured— 
Drivers Only Slightly Hurt 


Sporting Commission Reduced Danger 
To Minimum at the Grand Prix Race 


ARIS, July 6—In running this year’s Grand Prix race 
on July 4 on the 23.3-mile circuit near Lyons the ele- 
ment of danger was reduced to a minimum by the excellent 
precautionary measures taken by the Sporting Commission. 
At every point where people were likely to congregate the 
road was barred off by wood boardings. Police and troops 
were placed at intervals around the entire course. 

A new feature this year was the placing of banks of sand 
or cinders on the outside of all turns and curves on the 
Thus, if a car were unable to get round the prob- 
abilities were that it would be arrested 
by the bank of sand without any dam- 
age being done. The sporting commit- 
tee rented the land on the inside and 
outside of all the hairpin turns. It 
was thus possible to put a soldier at 
each of these points and absolutely 
prevent any person entering the danger 
zone. 


course. 








Not a Single Spectator Injured 


By reason of these excellent arrange- 
ments there was not a single accident 
to a spectator and the mishaps to 
drivers were of a minor nature. Sisz, 
when overtaking one of the Opel cars 
partly collided with this latter and suf- 
fered a dislocated shoulder. The Opel 
men were unhurt. Bablot, when 
maneuvering for a position at the pits, 
ran his rear wheel over his mech- 
anician’s foot. When taking a sharp 
turn around a wall of rock, Tabuteau 
struck his rear wheel against a pro- 
jecting stone. The car was wrecked 
but the two men were hardly hurt. 

Two of the hairpin turns on the 
course were surfaced with concrete on 











July 28, 1914 


THE AUTOMOBILE 


157 





the top of the macadam. This gave 
very satisfactory results. The third 
hairpin turn was in a town and was 
paved with small smooth granite 
blocks. The approaching road on each 
of these hairpin turns was left open 
for a length of 50 or 60 yards, thus al- 
lowing a driver to run ahead if he dis- 
covered, on approaching the turn, that 
his speed was too high to get round in 
safety. 


Mercedes Makes Record 


The lap record belongs to Seiler in 
20 minutes 6 seconds, which is only a 
few yards short of 70 miles an hour. 
Wagner, when given the signal to take 
up the pace set by Seiler, did a lap in 
20:17. The fastest lap done by any 
of the Peugeot men was 20:20, and as 
they were pushed to the limit it is evi- 
dent that they were not as fast as the 

















Mercedes. Duray furnished the fast- 
est lap for Delage in 21:13. Lauten- 
schlager’s fastest lap was 20:33, this 
being when he took the lead from 
Peugeot. His slowest lap was the first, which he made in 22:31. 

In taking account of the average speed it must be re- 
membered that the course was an exceptionally winding one 
of rather a hilly nature. On the 3 1-2-mile straightaway 
stretch with a switchback surface the average speed of the 
best cars was a little more than 100 miles an hour. 

Over the measured kilometer, timed in both directions and 
the average taken, one of the Peugeots did 112 miles an hour. 
In the trial work some of the Delages touched 124 miles an 
hour on the fastest portions of the course. In the prelim- 
inary trials a Delage averaged 73.9 miles an hour for a 


Fig. 8—Partly assembled view of the motor in the Mercedes car. 
6.49 Inches bore and stroke. 


The cylinders are 3.6 by 
In millimeters this is 93 by 165 


single lap, but this average was never made in the race itself. 
It is rather difficult to get exact figures on the power ob- 
tained from the 274 cubic inch motors, for all manufacturers 
are not equipped for measuring power at more than 2,800 
revolutions. It is certain, however, that several makers ob- 
tained more than 125 horsepower, and one maker claims to 
have secured 135 horsepower at 8,000 revolutions. It will 
be possible to make closer comparisons when these cars have 
been seen in the Grand Prix de France, at Le Mans. This 
is a fast, level course on which several races have been run, 
and on which the speed possibilities are a known quantity. 


Firestone Has Free Library for Employees 


AKRON, O., July 20—Following out its efficiency policy, the 
Firestone Tire & Rubber Co. has recently installed an in- 
dustrial library that has many striking features, chief of 
which is that the provision that any one, upon request, may 
obtain a complete set of books or any other printed matter 
available on any subject he may be interested in. 

Furthermore, the library staff is expected to keep in touch 
with all employees holding responsible positions and to know 
what line they are especially interested in. Whenever books 


or magazines are received along this line, notice is immedi- 
ately sent to those interested. 

A research staff is employed to look through magazines, 
newspapers, trade journals, etc., and cards are sent to the 
different individuals calling their attention to items that 
might be of interest to them. 

At regular intervals bulletins are posted and passed around 
to keep every one advised as to what books are available and 
what recent additions have been made. 

















Fig. 9—Showing the Mercedes racer at full speed on the Lyons course in which it won first three places in the Grand Prix race July 4 
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1—Lautenschlager shooting down the 
homestretch and winning the 1914 French 
Grand Prix in his racing Mercedes 


2—The happy winner, Lautenschlager of 
the Mercedes team, receiving hearty con- 
gratulations at the conclusion of 467.5-mile 
contest over the 23.3-mile Lyons circuit 


3—Scales extending his Fiat to its utmost 
on the grandstand stretch in the French 
Prix race July 4 


4—-Chessange in the Sunbeam and Bablot 
In the Delage starting together in the 1914 
French Grand Prix 
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§—Boillot swinging his Peugeot 
around the treacherous turn called 
Death Corner on the Grand Prix course 
at Lyons 


6—Joerns in his Opel chasing Watson 
in his Vauxhall at top speed 


7—Goux sending his Peugeot over 

the straight-away approaching Sept 
Chemins hairpin turn in the Grand 
Prix, July 4 


8—Wagner, one of the victorious 
Mercedes’ team, manipulating his 
mount on Death Corner in the Grand 
Prix race 
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Left—Exhaust side of Fiat motor in French Grand Prix. Note exhaust pipe under bonnet. Right—Intake side of Fiat motor 


Construction Is 
Factor in Victory 


Best Cars and Men Won 
Grand Prix—Mercedes Cov- 
ered 30,000 Miles in,Tests 


ARIS, July 6—Although it may be a severe blow to 
P French pride, the admission has to be made in Paris 
that the best cars and the best men won the 1914 
Grand Prix at Lyons last Saturday. There is a slight at- 
tempt in certain quarters to ascribe the Peugeot defeat to 
tires, but this excuse will not stand serious examination and 
is not even put forward by any impartially minded person. 

When the race started five firms were picked out as likely 
to furnish the winner. They were Delage, Peugeot, Mercedes, 
Sunbeam, and Fiat. It was early discovered that Delage 
could not be relied on. During the practice period there had 
been a certain tendency for these motors to backfire into the 
carbureter, and one caught fire during the official practice. 
The valves are a new type with double cams giving a positive 
closing as well as a positive opening. It was thought that the 
backfiring was caused by an imperfect seating of the valves, 
and as,a matter of precaution the timing was changed the 
night before the race. There was no time to try out this 
modification, and it was only when the cars had started in the 
race that it was seen to have been a most serious mistake. 
This move came as a great surprise, for Delage has the repu- 
tation of being the most careful race organizer in Europe. 

Sunbeam experienced mechanical difficulties on two of the 
cars—broken piston and broken connecting-rod—and the 
third had some tire and plug trouble. Fiat also met with 
valve and plug trouble. 

As to the others in the race, they were generally suffering 
from a lack of detail preparation and did not look upon them- 
selves as capable of getting the first place. 

Much of the success of Mercedes in this race may be at- 
tributed to the very thorough manner in which the race was 
entered and prepared for. As soon as the rules were an- 
nounced the German factory put in the maximum number of 
five cars. The drivers were sent to study the roads as early 
as last January and two entirely different types of cars were 
built. One set of cars had six-cylinder motors built to the 
maximum piston displacement and the other set were those 























Sunbeam motor. Note spare magneto and two carbureters 


which ran in the race, and had four-cylinder motors. Both 
sets were completely ready 2 months before the date of the 
race. In addition to the five cars run in the race, a sixth 
reserve car was prepared and was even weighed in with the 
others so that it could start if an accident happened just be- 
fore the race. Further, a complete chassis without motor 
was brought to the racing headquarters, to be used in case of 
emergency, a week before the start of the race. It is esti- 
mated that 30,000 miles were covered in road tests before the 
Mercedes team came to the starting line. 

The general organization of the race was also cleverly 
worked out. The numbers of the cars were decided by the 
drawing of lots, but this drawing affected the cars only and 
not the drivers. Thus, at the last moment it was decided to 
let Sailer, a newcomer and an untried man, take the first of 
the Mercedes cars, and orders were given him to sacrifice 
everything in an attempt to run the others to death. 
Boillot was particularly picked out for punishment in this 
combination and he fell into the trap in an unusually simple 
manner. He started No. 5, with Sailer, No. 14, getting away 
2 minutes later. As soon as the Frenchman was informed 
that Sailer had set up a faster pace he opened out with an 
eye to grandstand applause and when the German passed 
him on the road, his only thought was to regain the leading 
position. Sailer overturned after covering nearly six laps, 
but the German trick had been played, for Boillot had been 
punishing his car and himself and the three other Mercedes 
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men, after lying back at the outset, were given the order to 
spurt ahead and maintain a killing pace for Boillot. 

The Germans, too, showed superiority in their pit arrange- 
ments. They started out with tires of 135 millimeters section 
on the rear, whereas the Peugeot men used 120 millimeters, 
and were so undecided as to whether steel studs or smooth 
treads should be used that some of them made three changes 
in order to get comparative results. Lautenschlager made 
one stop for tire changes at the fourteenth lap, replacing 
all four wheels as a matter of precaution. It was noted 
that the tires were evidently satisfactory for the entire race, 
but having received orders to change at this point Lauten- 
schlager carried them out. 

Many Racing Precautions 

Detail preparation of the racing cars was a strong feature 
with all of the teams. The external polish and varnish, 
equal to that given to show models, was merely an indication 
of the minute care bestowed on the essentials. The Mercedes 
used a double gasoline line, both completely connected up, 
but one of them shut off by means of a cock. This duplica- 
tion was general. Sunbeam, in addition, had all copper pipes, 
whether for gasoline or oil, inside thick rubber tubing. These 
two firms carried the pipes on the outside of the frame mem- 
bers, with a filter and water separator so placed that it could 
be reached by the driver without getting from his seat. 
Delage wrapped all oil leads heavily in adhesive tape to pre- 
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Piccard-Pictet sleeve-valve motor. Note two carbureters [¥T 
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vent breakage. These arrangements were so thorough that 
not a single car was stopped by reason of oil or gasoline lines. 


Streamline Efforts General 


Where streamline bodies were adopted the protection of the 
under organs followed as a natural consequence. Fiat and 
Peugeot did the most original work in this connection. The 
former firm had a narrow radiator, a tapering hood, a 
scuttle dash and a cigar-shaped tail with the gasoline tank 
carried inside it. The streamline effect was perfect, for an 
underpan was fitted from the radiator to back of the rear 
axle, giving a circular section practically at every point of 
the car. The exhaust pipe, instead of being external, was 
kept under the hood, being passed under the dashboard and 
finally brought outside the underpan and carried horizontally 
to the rear. 

While this car had the most highly refined streamline effect, 
some of the advantage was lost by having to carry the spare 
wheels one on each side, between the front and rear wheels. 
Peugeot got over this disadvantage by lengthening the tail 
and setting two wheels vertically within it, a hump being 
formed on the tail to accommodate them. 

Mercedes recognized the value of a streamline body by 
using a pointed radiator and having a complete unbroken 
underpan, also wind cutters for the front axle. Back of the 
driver’s seat, however, there was no attempt at cutting down 
resistance. The tank was set across the frame and back of 
it a cradle for two spare wheels. Within the frame work 
around the gas tank there were separate compartments for 
a jack, hammer, levers for jack, and even a pocket for a 
drinking bottle containing a small quantity of spirits. Delage 
had a similar general arrangement at the rear, the drinking 
bottle being replaced by a fire extinguisher. 


Front-Wheel Brakes Made Good 


For the first time in automobile racing front-wheel brakes 
made their appearance on Delage, Peugeot, Piccard-Pictet 
and Fiat cars. Although the winning cars were not equipped 
with this type of brake, there can be no doubt that braking 
on all four wheels was decidedly advantageous. The grand- 
stands were on a slightly down grade and as this stretch was 
preceded by a straightaway down grade, there was a tendency 
for drivers to approach their pits at too high a speed. Sev- 
eral of the drivers with cars having the ordinary types of 
brakes overshot their mark and either skidded violently or 
caused the back wheels to dance in a fantastic manner in their 
efforts to pull up. The cars with front-wheel brakes invari- 
ably stopped in a shorter space than those with only rear 
and differential brakes, and they never showed any tendency 
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Left—Exhaust side of Nagant motor. Right—Intake side Nagant. Note fan driven off intermediate pinion 
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Left—Champoiseau on Schneider at speed. Right—Rigal speeding in Peugeot in the 1914 French Grand Prix 














Clarke, Piccard-Pictet, Porporato, Nazzaro, and Scales, Fiat, closely bunched in the Grand 
Prix race 


Elskamp in a Nagant and Cagno in a Fiat racing neck-and-neck in the 1914 Grand Prix 


to swerve from their course. On one 
particular occasion when Goux was 
chasing Lautenschlager, he was able to 
pass him on a long winding down grade 
entirely by reason of his more efficient 
braking. This incident was _ visible 
from the grandstands. 

Delage, Peugeot and Piccard-Pictet 
used internal expanding brakes of 
equal size on all four wheels, the brakes 
being fully enclosed. Fiat had smaller 
brakes on the front than on the rear, 
those on the front being exposed. De- 
lage braked on the wheels by means of 
pedal, the two front and the two rears 
being balanced. Connections were by 
means of steel cables. 

Practically all the cars in the race 
had provision for adjusting while in 
motion. The adjustment screws were 
brought through the floor boards, con- 
veniently placed for being operated on 
by the mechanic. 


Gasoline Consumption Low 


No official account was taken of the 
amount of fuel and oil consumed, but 
it may be taken that the consumption 
of gasoline was at the rate of 13 to 15 
miles per gallon. 

The Fiats, owing to their low weight, 
ran nearly 16 miles to the gallon and 
carried the full quantity of fuel aboard 
when starting the race. No other 
teams attempted to run through with- 
out a stop for gasoline, although the 
feat was possible. It was considered 
that the disadvantages of the big tank 
and great weight at the outset outbal- 
anced the advantage of being able to 
run through without a stop. 


No Oil Supply Needed 


No car took on oil during the race. 
The amount carried was considerable, 
but this was more with a view to main- 
taining the lubricant at a low temper- 





Te 








July 28, 1914 


ature than because of the quantity con- 
sumed. 

Mercedes carried 3 gallons of oil in 
the base chamber and between 4 and 5 
gallons in the reserve tank set across 
the floor under the legs of the crew. 

Delage had about the same quantity 
in the base chamber and an equal 
amount in the dashboard reserve tank, 
this latter being constantly in com- 
munication with the motor. 

Fiat and Peugeot had 5 gallons of oil 
in a tank entirely independent of the 
base chamber. The Fiat supply was 
mounted in a tank under the scuttle 
dash, vents being cut in this latter to 
direct a current of air on the tank. Two 
pumps were made use of, one of these 
pumping oil out of the base chamber, 
and the other drawing the lubricant 
from the tank and delivering it to the 
main bearings. 

The Peugeot system was similar in 
its main features, with the difference 
that the tank was set across the frame 
under the driver’s seat. 

Sunbeam adopted the same general 
arrangement as Peugeot. 

Castor Oil Everywhere 

Castor oil was extensively employed. 
One firm used pure castor oil for not 
only the motor but for the gearbox and 
the rear axle, there being about 3 pints 
for the gears and a pint and a half 
for the axle. As this quantity was suf- 
ficient for the race, it is evident that 
the joints were well made. 

With the exception of the Piccard- 
Pictet sleeve-valve motors, none of the 
engines smoked. Even at the starting 
line, with nearly forty cars lined vp, 
there was an almost complete absence 
of smoke—just a mere puff as some of 
the cars went away. On a 23-mile 
course it is difficult to find traces of oil 
drippings. Opposite the pits, where 
most of the stopping and starting was 
done, there were no indications what- 
ever that oil had leaked. 









































Boillot speeding his Peugeot on the grandstand stretch of the Grand Prix course 




















Goux in his Peugeot taking Death Corner in the 1914 Grand Prix race 




















Left—Delage and Michelat. Duray 


is In the background. Right—Duray speeding his Delage in the 1914 Grand Prix 
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Poor Lever Arrangement Spoils Brake 
Efficiency 


The Automobile Engineers’ Forum 


Ex-President of S. A. E. States That, for Best Operation, ‘‘ Hook-Up’? Must Be 
Carefully Worked Out—Criticizes Poor Brake Lining 


many problems enter into the successful operation 

of brakes in service. It is frequently the case that 
the brakes per se are blamed for poor action when the 
trouble is not in the brakes themselves, but in the arrange- 
ment of the side rods and levers running from the brakes 
to the operating pedal or hand lever. The best of brakes 
will not give satisfaction unless what we term the “hook- 
up” is carefully and correctly worked out, and this varies 
with different conditions. 


Dus" MICH.—Editor THE AUTOMOBILE—A great 


Brake Lining Is Often Poor 


Another source of trouble is in the brake lining itself. 
There is a multitude of linings on the market, but only a 
few of them give all around satisfactory service. Very 
frequently a brake lining which is good when it is brand- 
new will quickly become either glazed, so as to reduce the 
coefficient of friction, or become impregnated with oil, like- 
wise reducing the coefficient of friction. Satisfactory brake 
lining must be one of very long life which will wear only 
very slowly so as not to upset the original correct brake ad- 
justment and the brake lining should have no very great 
reduction in coefficient of friction when it is moistened with 
water or covered with oil. 


It is our opinion that on the whole brake sizes on the ma- 
jority of cars today are ample. There are, of course, ex- 
ceptions, but we believe that today automobiles on the 
whole are equipped with brakes of adequate size for the work 
required of them. 

With proper material in the brake lining, proper design of 
brake and proper design of brake connections, the customer 
should have very little occasion to touch his brakes during 
the first season’s use of the car. 


Connections Do Not Receive Attention 


I believe we can say, however, that one of the features 
of automobile design which receives less attention than it 
warrants is this matter of brake connections, between the 
brakes themselves and the operating levers. Sometimes it 
looks as though the expert designing engineer had spent 
all his time on the other features of the automobile and left 
this virtually important detail to some _ inexperienced 
draughtsman. The proper arrangement of levers and rods 
will warrant the most careful attention on the part of an 
experienced man, and very frequently an apparently slight 
change will make what appeared to be unsatisfactory 
brakes give proper satisfaction— H. W. ALDEN, chief en- 
gineer Timken Detroit Axle Co. 


Thinks Celluloid Disks Make Best Headlight Dimming Devices 


HICAGO, ILL.—Editor THE AUTOMOBILE—The writer 
C has investigated and looked at so many dimming devices 
that are intended to prevent the dazzling of the eyes by glar- 
ing headlights that his brain is dazzled on the subject. It is 
a hard matter to eat your cake and still have it, and that 
is just what the motorist wants in reference to headlights. 
The police departments in some of the cities compel him to 
dim his headlights, and still he wants a bright light that 
can be used on dark streets and in the country. 

We have a very efficient inspection board in Chicago, 
composed of three of our police heads, and it seems that a 
very equitable, fair and efficient inspection plan has been 
devised by this board. 


Tested in Dark Room and on Road 


First, the lamp with dimmer attached is submitted and 
a written application filed by the owner or maker. This 
lamp is tested in a dark room in the basement of the City 
Hall. If found at all meritorious, a road test is given the 
next evening in one of our parks on the Lake shore. If the 
second test proves satisfactory, the owner or maker of the 
device is given a certificate which he is allowed to repro- 
duce. 

On the subject of dimmers, our police board have decided 
that a metal shield or hood over the outside of the glass is 
90 per cent. efficient but 10 per cent. deficient on account of 


a glare being thrown into pedestrians’ or motorists’ eyes 
when the automobile travels up a short incline or over a 
hill. 

The two-bulb proposition, one being placed at the upper 
front edge of a parabola reflector, passed inspection, but is 
likely to be knocked out on account of it being regulated 
from switch on the dash board, it being contended that the 
driver can use his glaring lights and then when he ap- 
proaches an officer, throw the switch over to the bulb that 
is out of focus and thus bring about an argument between 
himself and the officer. Furthermore, there is nothing to 
prevent a car owner from substituting a large candlepower 
bulb for the 4-candlepower bulb which has been authorized, 
and very few police officers can tell the difference. 

The frosted glass has passed inspection and is satisfac- 
tory, likewise the celluloid disk, which is specified on cer- 
tificate number 1. 

Two or three firms submitted shutter devices that seemed 
to give the desired results when they were open and when 
they were closed, but they rattled and are expensive to 
make and attach. 

A cone-shaped cup just large enough to clear the diam- 
eter of the bulb within the parabola reflector was tried out 
and proved O. K. at the test last fall, but the same has not 
been submitted in the recent test. The shape of this cup is 
like a flower pot or a Turk’s cap. 
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Another device made of celluloid and working like a win- 
dow curtain with two strings to each lamp running back 
of the dash board within reach of the driver was tested 
out last fall, but not this spring, the principle of this device 
being that the driver could drive it down over his headlamp 
or release it, and it would recoil on its roller at his pleasure. 
This, being seat-operating, would probably not pass at the 
present time. 


Glass Subject to Breakage 


Another firm submitted sample lamps where 2 inches of 
the outer edge of the glass had been frosted and 5 inches 
center being clear glass with a small hole drilled in the 
center and a %4-inch diameter stub bolt fastened in this hole 
extending forward of the glass about % inch. Over this stud 
a 5-inch diameter metal disk would be attached and held in 
place by a knurled nut. This device passed inspection, but 
it was proven in the original test that the glass was subject 
to breakage on account of the hole, and to the further fact 
that the average user would draw up the nut too tight, thus 
forcing the saucer shaped metal disk against the glass, 
causing the same to crack. This, of course will be a serious 
objection to a device of this kind, for a motorist would be 
up against it if he should break his lamp glasses in putting 
on the disks when he approaches a town. You under- 
stand, this saucer-shaped disk is intended to be removed 
when a motorist drives in the country. 


Glare Thrown Over Hill Crests 


Another firm submitted a convex molded and frosted 
glass, the convex being about 4% to a 9Q-inch diameter, 
being about two to one. Commencing in the center of this 
convex glass and extending down to the bottom edge and 
at a width of about 2% inches is a clear spot. Through 
this clear spot the rays of light are projected forward and 
down on to the roadbed, and the effect and result is satis- 
factory when the car stands on level road. When the car 
travels up a short incline, or over a hill, the glare is thrown 
into the eyes of the pedestrians or motorist, just as it is 
when the metal shield or hood is used. 

Another device or glass is called the double lens or prism. 
This is a molded glass and the front and back surface of 
each glass is a series of small raised half circles, repre- 
senting half marbles of different sizes, arranged in circular 
form. In the center of this molded glass there is one large 
marble, 2 inches diameter. Arranged in circles around 
this center piece and reaching to the outer edge are a 
number of circles of marbles, commencing with the size 
of about %-inch diameter next to the center piece, and in- 
creasing to about 1 inch diameter on the outside circle. 
This same effect is worked out on the inside of the glass. 
These glasses have not passed up to the present writing, 
although they have been on test several times and, accord- 
ing to the writer’s opinion, they never will pass, for with 
a 16-c.p. bulb, there appears to be about ten thousand glar- 
ing streaks of light, for it appears that each marble in- 
tensifies the light and adds to the glare. 


Celluloid Disk Easily Attached 


The Monarch celluloid disk has met with the approval 
of the most critical automobile men and motorists. It can 
be attached or detached to a lamp in a jiffy, either inside 
or outside of the door, is non-destructible, is light and will 
not rattle, and the expense is nominal. This celluloid disk 
is covered by patent No. 824,603, and can be attached to the 
outside or inside of a door in various ways. One is to use 
the prongs and bend them over the door frame, then close 
the door with the prongs on the inside, thus clinching 
them between the door frame and the body of the lamp. 
Another way is to fasten them on the inside of the door 
next to the glass by the use of the prongs, and a third 
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way is to solder three little clips on to the edge of the door 
frame, right next to the glass, and then nip off the prongs 
and spring the short ends into these little clips. 

Illinois has just passed the 99,000 mark for automobile 
licenses, and over 1000 licenses have been issued to dealers 
in the state. Each dealer’s license represents at least three 
machines, so that it is a safe bet that we have over 102,000 
operating automobiles in the state right now. Of this 
number, authorities estimate that 55,000 are in Chicago 
and immediate suburbs. Figuring that about 60 per cent. 
of the automobiles have glaring light, the probable con- 
sumption of dimmers in Chicago will be about 33,000 pairs. 

In addition to the device mentioned above, of course, you 
are aware that several firms are manufacturing rheostat 
or series switches to decrease: the voltage of lamps, but 
these have been depreciated on account of it being pos- 
sible to operate them from the seat.—H. N. FOwLER, presi- 
dent, Fowler Lamp & Mfg. Co. 


Fits Brake Shoes Steel Against 
Steel Like Locomotive 


HILADELPHIA, Pa.—Editor THE AUTOMOBILE—Your 

editorial on brakes, in the June 18 issue, and C. V. 
Beck’s article on the same subject, are both in the right line. 
Automobile brakes have been one of the articles neglected 
from the very beginning, and the reason why they are fitted 
in duplicate today is because they are not reliable. 

The remedy is not another set of the same kind, but 
change the kind. 

Almost every vehicle in use from locomotives to log 
wagons, is fitted with shoe brakes, and they are not only 
reliable, but when they are off a glance at them insures 
that they are free from the wheels. The ordinary band 
brake drags most of the time, and Mr. Beck is quite right, 
that gasoline bills are much higher because of the use of 
the band brakes. Automobile builders have been adding 
much weight and complication around the hub of the wheel, 
trying to get in wide powerful band brakes, when it seems 
only reasonable that the rim of the wheel is the place for 
the brake. Here is where our roller drive shines again. 
The drive is applied to the rim of the wheel, and the brake 
is applied to the driven member. The result is we fit shoe 
brakes steel against steel, just like a locomotive. We get 
a most superior driving effect, positive clearance, and prac- 
tically no chance for failure. Those interested in the best 
form of brakes will do well to consider the shoe brake in use 
everywhere, and as fitted to Duryea cars.—CuHAs. E. DURYEA. 


Censures Complication of Light 
Cars and Cyclecars 


G ALVESTON, Tex.—Editor THE AUTOMOBILE—Although 
not a real automobile engineer, I would like to talk to 
some of the designers of our modern automobiles, especially 
to the men who are planning and building the so-called light 
cars and cyclecars. The avowed purpose of these men is to 
turn out cars that will be light, easy on tires, small consum- 
ers of fuel, and generally simple in construction and opera- 
tion. 

Yet one of the first things these engineers do is to compli- 
cate their would-be simple car by the addition of such com- 
plications and weight adding devices as starting and lighting 
systems, which are as useless as they are expensive and un- 
handy on a car of this type. 

If a man has a big, heavy machine with a high-compression 
motor he probably needs a starter, and a lighting system is 
well worth while, but with a little car and a small motor, what 
is the use?—E. F. BENSON. 
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Holley Byword 


Many Parts of Holley Carbureters Manufactured Under Limits 


of Accuracy to .001 Inch—Some Parts 
Have .0005-Inch Limit 


secured by jigs, fixtures and inspection. Thousands of 
parts must follow each other with the uniformity of the 
shots of a gatiing gun. Each must be alike. The same 
amount of time shouid be spent on each, and when all the 
parts come together in the assembly room they should fit with 
perfect interchangeability. 


Sse and accuracy in Holley carbureter production are 


Three Manufacturing Departments 


Three departments enter into the actual 
manufacture of a carbureter. They are 
the foundry, the machine shop and the 
assembly. These three departments form 
a Y-shaped scheme. The foundry and ; 
machine shop are the two branches and 
the assembly the root. The two branches 
must flow smoothly into the root and the 
entire layout must be symmetrical. The 
machine shop and the foundry should 
work together and finally join at the root 
of the Y in a smooth, steady stream from 
the assembly department into the ship- 
ping room. 

The whole scheme is similar to a rail- 
road at a given point.of which two branches come together, 
forming the Y. Two trains start at the same time from each 
end of the Y, are coupled together at the junction and pass 
on to the terminal. The starting point is the entrance of 
raw material into the plant, the stations along the way are 
the inspection stops, the junction is the entrance to the 
assembly department, and finally the terminal is the ship- 
ping room. 

To expedite the passage of the train there are the shortcuts 
of manufacture, including the jigs and fixtures in machine 
work, the efficient motions of the workmen, the employment of 
high-speed machines, etc. All these parallel the fine road 






















In the Holley shops. A casting in posi- 
tion on a monitor ready for several opera- 
tions such as drilling, turning and thread- 
ing. Note the special fixture for quickly 
and accurately fixing the piece in the re- 
volving head of the lathe 


How a milling operation is performed on 
the bowl of a Holley carbureter. A spe- 
cial form of jig quickly positions the piece 
on the bed of the machine in correct rela- 
tion to the cutter 


equipment of a railroad, shortening the time spent on the 
road, at each of the inspection stations along the way at the 
point of juncture at the asembly plant and finally into the 
terminal shipping room. 

The carbureter plant of Holley Bros. Co. has recognized 
these principles of accuracy manufacture, linking with them 
quantity output. From the plant 1400 to 1500 carbureters 
emerge daily, and sometimes when demand is very heavy the 
working schedule is stepped up to as high as 1,800 a day. 

Yet this quantity side of it seems to be secondary to 
accuracy. Perhaps the secrets of Holley success may best be 
summed up by saying that the copious use of jigs, good inspec- 

tion methods and efficiency are at the 








bottom of it all. The Holley carbureter 
to be ready for the market must under- 
go a large number of careful inspec- 
tions in its progress through the plant, 
and many of these hold the limits of ac- 
curacy to .001 inch, one or two parts, 
such as nozzles, ete., being deemed so 
important as to require half a thou- 
sandth-inch limit. The parts are sub- 
jected to jig treatment for nearly every 
operation, and such methods are re- 
flected in the product. 

The visitor to the Holley plant sees 
many examples of productive efficiency ; 
sees how time is saved wherever possible 
without sacrificing accuracy; sees every- 











A part of the Holley machine shop where drilling of the many different sized holes in 
the carbureter is taken care of with the greatest accuracy and speed. These multiple- 
spindle drills are molded in connection with jigs which assures correct position of the holes 


where the results of specialization on the 
making of a single product. 

The embryonic Holley instrument is 
a form of alloy which comes to the 
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plant in the shape of 25-pound “pigs” of even analysis. These 
pigs have this composition: copper, 85 per cent.; lead, zinc 
and tin, each 5 per cent. 


Seven or Eight Pigs Melted at Once 


The pigs are melted in crucibles which are placed in oil- 
burning furnaces. There are half a dozen of these occupying 
one end of the foundry. Seven or eight pigs are placed in 
each crucible and heats are made three times a day, this 
giving time for making of a number of molds between each 
heat, and everything is thus in readiness for the pouring 
when the metal is reduced to a molten condition. It is carried 
to the molds in ladles which are mounted in long-handled 
holders to protect the two men doing the pouring from the 
excessive heat. This is in accordance with regular foundry 
practice. 

There are fourteen Tabor molding machines in the foundry. 
These are very efficient machines for putting up flasks, one 
man being able to average a mold every 3 minutes. In the 
making of carbureters most of the pieces are small, hence the 
molding plates used contain from six to 120 pieces, all con- 
nected by little channels so that the metal can flow from one 
to the other. For instance, one plate has on it eight strangling 
tubes, another twenty-five pet cocks, and so on. Thus, when a 
flask is filled with molten metal, a number of these small parts 
are cast at the same time. 


Patterns Are Carefully Guarded 


These multiple-pattern plates, which are of uniform size so 
as to fit into the molding machines, are very expensive, and 
hence in the Holley foundry there is a regulation type of 
vault, in which they are kept. This has 18-inch fireproof walls 
of safe construction, so that in the event of a fire the large 
outlay for patterns would not be lost. To facilitate the pro- 
curing of any desired pattern plate, each is numbered as well 
as the racks on which they are arranged. A card index is 
kept of the patterns, and it is a simple matter to refer to this 
index to locate any one of the hundreds of plates in the racks. 

A number of the castings used in the making of the car- 
bureter require cores. These are simply baked sand forms, 
which are placed within the moulds to make hollow centers to 
the pieces when cast. It keeps the core room busy making 
these for the foundry. Here there are sixteen core makers, 
each provided with an individual bench. Special core forms 
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The cork float baking ovens. After receiving a cost of insulating 
varnish, each float is baked for 24 hours at 210 deg. F. it is then 
again varnished and the same baking repeated. These ovens have 
a capacity of 2,000 floats per day 


are provided, in which the cores are made, then placed on 
racks to dry before being placed in the core ovens. 






















A corner of the Holley foundry where all car- 
bureter castings are made from molds 

The furnace room of the Holley plant. Six 
oil furnaces melt the metal in crucibles from 
which it is carried in ladles to the molds 





Crude Oil Used in Core Ovens 


These ovens use crude oil for attaining the baking tempera- 
ture of 300 degrees Fahrenheit. There are eighteen compart- 
ments to the oven structure, and in them the cores are baked 
for lengths of time, dependent upon their size. Small cores 
require but 10 minutes to be hardened sufficiently while some 
of the larger ones take as much as 1% hours. When suf- 
ficiently baked, a core is almost unbreakable. 
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An array of gauges for testing various dimensions of the Holley carbureter to a thousandth of an inch. Most of these work on the 


‘Go”’ and “No Go” principle. A—External diameter or width gauge. 


B—Distance gauge. C—Piug gauges for internal diameters. D— 


Depth gauges. E—Thread gauges. The rest are special gauges for testing certain parts. 

















How a jig works. The piece is first fitted within it and clamped, 
thus locating the drill points. The drill may then be inserted and 
the operation performed. Such jigs are very costly, this particular 
one, which is an average affair and not specially complicated, cost- 
ing the Holley concern $250 

















Jigs abound in the Holley plant. These are typical of the great 
number of costly devices of this kind for the accurate positioning 
of holes and the like in the various parts of the carbureter. The 
plece is fitted in the jig, which then locates the drilling positions, 
making it an easy matter to drill the various holes and to make 
every piece a counterpart of every other similar one 


Compressed Air Hammer Loosens Sand 


After pouring, the moids are allowed to cool before the sand 
is broken away from them. Some pieces with cores in them 
are troublesome in that the core sand is hard to remove. The 
old method was to rap the pieces with a hammer until the 
sand was sufficiently loosened to come out. This is a slow 
process, and the Holley foundrymen have devised a quicker 
and better method. The pieces are hung on a standard and a 
small compressed-air hammer held against them long enough 
to completely !oosen the sand. This takes but a few minutes, 
and one man does the work which would require three men in 
the old way. Efficiency here scores again. 

Having cleaned them of sand, the next step is to shear off 
the “runners,” which separates the individual pieces. They 
then go to the sandblast, where all foundry dirt is taken off, 
and are made ready for machining, as any dirt or sand would 
injure the tools. A New Haven sand blast machine of barrel 
form, 36 by 46 inches, takes the place of four men at this 
casting cleaning work. The barrel or drum into which the 
pieces are placed rotates at two revolutions a minute, and 
into it are injected sand blasts under a pressure of 80 pounds 
per square inch. The strong blast of sand, coupled with the 
rotary movement of the barrel, smoothes and cleans the cast- 
ings thoroughly. The machine can handle 1,200 pounds of 
castings at one time, they being subjected to this treatment 
for 20 minutes. 


Finishing Castings by Hand 

The castings next visit the grinders, where the fins are 
taken off, after which they go to the burring bench, where 
such pro’ections as cannot be reached by the grinding wheels 
are filed away by hand. 

The foundry processes are now complete, and the rough 
parts go from here to @he machine shops for finishing. These 
are the most extensive part of the plant, and it is here that 
accuracy of production comes into its own. 

On graduating from the foundry, the parts are placed on 
specially constructed wooden racks which are so made as to 
admit of piling one rack on top of another. A bank of them 
is placed upon a truck and the whole transferred to the 
machine shops. These racks form an important part of the 
production, in that the pieces as they advance from one 
machine process to another travel in them, they being their 
constant companions until assembly is in order. This makes 
for much quicker handling and better routing efficiency all 
around. 
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Much of the machine work is done on lathes, although, due 
to the great number of holes of varying sizes required in a 
carbureter, drilling is also a very important part. There are 
in all about 100 back-gear monitor lathes and some fifty 
multiple drills, to say nothing of the numerous other types of 
machine tools. 

Lathe processes are standard in every way, the workmen 
exhibiting remarkable skill in making accurate pieces. They 
are all provided with the proper gauges to check their work. 
To see that his tool is cutting accurately, each workman tests 
every tenth piece he makes. This testing is only preliminary, 
however, as a very careful inspection by trained inspectors 
takes place later on, as we shall see. 


Multiple Drills Play Big Part 


The multiple drills are one of the biggest factors for rapid 
production in the Holley plant. In each part of the car- 
bureter there are a number of holes of different sizes to be 
drilled. Wherever possible a single multiple drill is set up to 
take care of all of this drilling in any one piece. Each spindle 
is provided with one or more drills, depending upon whether 
the position of the casting when ready for any particular hole 
to be made will admit of others being drilled at the same time. 
If this is the case, a multiple head is used, which turns several! 
drills from the same spindle. In this case all are pressed 
down into the casting at the same time. 

The drilling is arranged in the best possible sequence; that 
is, figured from the standpoint of making every move of the 
piece count, the work is done in that order which will require 
the least shifting around of the piece following each suc- 
cessive drilling operation. This saves time. 


Special Jigs for All Parts with Holes 


No drilling is done without the use of jigs. There is a_ 


special jig for every part requiring any holes to be made in 
it, which insures absolute uniformity among the pieces. By 
their use the operator has but to put the drill in the right 
hole in the jig, which insures its correct location in the casting 
within. 

Many special drilling processes have been developed. For 
instance, one special jig allows for the simultaneous drilling 
of four holes % inch in diameter. All these holes are of dif- 
ferent depth, varying from 1.4 to 2 inches, and all are at dif- 
ferent angles in the casting. A multiple head on the drill 
spindle aids the jig in this. 

A Foolproof Jig 

There is a special jig for elbows, to insure the two drillings 
at right angles coming together within the casting. There is 
a special drill for mixing chamber caps, the jig taking care 
of these drillings at once. Another jig is called a foolproof 
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A—This is a plug gauge for internal diameters. The gauge end 
G should pass through the hole, while the end N should not 

B—Float thickness gauge. X—Height of float which, if correct. 
shouid pass under that position of the gauge marked G and which 
cannot go under part N, which is only slightly lower 

C—External height gauge. The piece is laid on the flat surface 
and gauge placed over it. Distance X must be accurate and should 
be between limits G and N 

D—Depth gauge for determining accuracy of distance X. When 
shoulder of gauge rests on upper part of hole, lower end of plunger 
or gauge must rest on lower part so that upper end of plunger is 
within limits G and N 
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Testing rack where for 2'/ hours each _ finished carbureter is tested for leaks and proper float level 
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affair, because the operator cannot go wrong. This is used 
for drilling a small hole in the side of the spray nozzle. The 
hole must be an exact distance from the top of the nozzle, and 
to insure this distance being absolute correct the nozzle must 
be inserted to the right distance in the jig before the hole will 
be uncovered to allow the insertion of the drill. 

As an example of the steps which have been taken to get 
quick production, one drill for making a 1/16-inch hole has 
been installed, which runs at 10,000 revolutions a minute. 
This great speed causes the drill to get through the metal 
very quickly. It is found to increase production of this one 
hole 100 per cent., as compared with the ordinary type of 
drill which would run at about 3,500 revolutions. That is, it 


goes through the pieces just twice as fast, due to the greater 
speed. 


Teamwork Speeds Up Drilling 


In some cases the drilling of a part is very rapidly done by 
two men. One man loads the jigs while the other does the 
actual drilling. To operate this way, two jigs of the same 
kind are required, the loader taking out the drilled piece and 
replacing it with another ready for drilling while the other 
man is at work drilling the piece in the other jig. Sometimes 
one loader can keep two drill men busy, provided the drills 
are arranged so that each can be readily reached from the 
loading table. 

Because of these various schemes, developed through 
specialization, the drilling is done with great rapidity. One 
multiple drill, which is about an average, handles 800 castings 
a day and drills nine holes in each. 


All Jigs of Macadamite 


All the jigs are made of macadamite, an alloy which is as 
strong as steel but lighter than aluminum. This makes 
handling easy and is therefore a factor in rapid production. 
Were the jigs of steel they would be so cumbersome in some 
cases as to make rapid handling impossible. 

Other parts of the machine shop take care of special 
processes. A bank of sixteen Warner & Swasey hand screw 
machines produce small parts. Screw machine work is cared 
for by four National Acmes, two Brown & Sharpe automatics 
and two Cleveland automatics, which are ever operating with 
human intelligence and superhuman speed. 

After machining, the burring department burrs off any 
sharp edges due to cutting tools. Then all finished holes are 
plugged and the pieces sandblasted to even up the color. Then 
before they are touched they are lacquered with an air brush 
and dried. This insures a uniform color over the entire piece 
and gives a finished appearance. 


Tool Department a Big Saving 


Besides this room there is also a tool stock room where all 
tools not in use are kept. When a workman is put on any 
operation he obtains an order signed by his foreman for the 
taps, dies, jigs and other fixtures needed for that operation. 
All these are kept together in one pan, and the tool stock 
keeper needs only to get the particular pan bearing the 
required operation number. This saves much time in pro- 
viding the men with the needed apparatus, which must be 
returned after the job is completed. 

Finished parts after lacquering go to the inspection depart- 
ment, where twenty experts pass upon them. Preliminary 
inspection has already been made, and the pieces come to this 
final inspection with traveler system tags upon them. On 
these tags are noted the date of making, the workman’s num- 
ber and operation number. Thus there is a complete check 
on the work. 

Limit gauges, snap gauges, plug gauges, micrometers and 
other special testing apparatus is at the command of the final 
inspectors. Variations of over .001 inch are not tolerated and 
spell rejection. The low-speed plugs have an even more rigid 
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test. They must have an accuracy to plus or minus .0005 inch. 
Some of the special gauges and the methods of using them are 
shown in the illustrations. 


Check on Inspectors Also Kept 


On the examination of each piece coming to him the in- 
spector is required to make a notation on the inspection 
report. He must enter the part number, its symbol, the 
number called for in the order, the number received, the de- 
partment or sub-department from which received, the number 
passing inspection, the number returned for proper finishing, 
the number too imperfect to admit of refinishing and which 
must be scrapped, and the inspector’s number. 

Following this rigid inspection, parts are remanded to the 
stock room, from which they are requisitioned for assembly 
as needed. Only enough stock to fill an order can be drawn. 

The progressive assembly system is employed in the putting 
together of the Holley instruments. The trays of parts are 
placed at the beginning of the line of assembly benches. 
Each man has his part to do, after which he passes the instru- 
ment on to the next man. One puts the levers on, the next 
drills cotter holes, succeeding ones put in the cotter pins, 
assemble strangling tube, spray nozzle, elbows, inlet needle 
seat. At the other end of the line of assembly benches they 
go into waiting trays again. 

Meanwhile, in another part of the factory, the cork floats 
are being made so as to meet the partially assembled instru- 
ments at the final assembly benches. This float manufacture 
is an interesting process. Nine girls are engaged in the work. 
The cork is first turned into its correct form, which is followed 
by an inspection for thickness and diameter. The first of 
these inspections requires a special gauge which has two 
heights—a “go” and a “no go” height. The cork must just 
go under the correct height, but not under the incorrect one. 


Double 24-Hour Baking at 210 Degrees F. 


After the float is manufactured to size it is given a coat of 
special insulating varnish by hand brush. It is then baked 
for 24 hours at 210 degrees Fahrenheit. Varnishing is now 
repeated and the float again baked under the same conditions. 
This varnish process coats the float with a preservative which 
is said to withstand almost an acid test. 

Following the two varnishings, the lever for float regula- 
tion is added by a girl who uses a power screwdriver. With 
the lever in place, the final varnishing and baking for another 
24 hours takes place. If baked less than this time there is 
danger of the varnish peeling off, and if baked longer there 
seems to be little advantage. For this baking process there 
are six gas ovens which have a capacity of 2,000 floats a day. 

Having united the carefully made floats with the other part 
of the instrument, assembly is complete and the carbureter is 
ready for testing with gasoline for leaks and fuel level. The 
test racks for this process have room for 780 carbureters, 
each of which is connected to the gasoline supply contained in 
a 5.gallon tank mounted on the test table. Below the racks on 
which the finished carbureters are mounted there are troughs 
which catch the gasoline overflow and return it to another 
tank ready for re-use after straining. 

Each instrument undergoes this leak and level test for 2% 
hours. After standing with gasoline in it for this length of 
time a level gauge is applied. This is a pointed plunger gauge 
which rests upon the top of the float chamber as a positioning 
point. When in position the point should just escape the level 
of the liquid, but when the plunger is pressed down the point 
should touch this level. This admits of very little variation. 

Having satisfactorily passed this examination, the instru- 
ment goes to the polishing room, where the bowls are buffed 
as an added touch to appearance. 

Then the carbureters are mounted on another set of leak 
and level testing racks and supplied with gasoline. Following 
this final make-sure test they are ready for shipment. 
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THE AUTOMOBILE 


Germany's Elaborate Statistics 


Latest Official Data on the Protection and Utilization of Motor Vehicles in 






German Empire, with Interesting Figures on Traffic Troubles 
and Enforcement of Legal Responsibilities 





motor vehicles in circulation in 

Germany on January 1, 1914, and 
motor vehicle traffic from October 1, 1912, 
to September 30, 1913, have made their 
appearance. Distinctions are made _ be- “ss : 
tween (1) automobiles for the transporta- oo 
tion of persons, and these are in this ren- 


(meter statistics with regard to 


Jan. 1, 1913 





NUMBER OF MOTOR 
VEHICLES IN USE IN 
GERMANY 


49,760—M otor 
20,325—M otorcycles—22,457 
W agons— 9,739 
-Motor Cycle Carts— 100 


than 150 kilograms and are classified 
under motor wagons. 

Among the observations of general in- 
terest to which the figures of the census 
give rise in the matter of traffic accidents 
there is one which seems to clash with 
commonly accepted belief, to the effect 
that motorcycles are much less dangerous 


Jan. 1, 1914 
C ar s—60,876 








dering of the statistics termed Motor Cars, 

(2) motorcycles, which comprise vehicles with a saddle for 
the driver, not more than three wheels and a weight not 
exceeding 150 kilograms (in case of electric power the weight 
of battery not included), (3) motor vehicles for the trans- 
portation of goods, which are here termed Motor Wagons, 
and (4) motorcycles for the transportation of goods, which 
are here termed Motorcycle Carts. 

The leading figures are given in the brief list above. From 
this it is at once noticed that the increase in motor cars for 
1915 is only 11,116, which figure thus represents the pro- 
duction in this class of all the German automobile factories 
plus importations but minus exportations and the discard of 
old vehicles. [Exports reach the sum of $24,000,000.—Eb.] 

Motorcycles show 


than the other forms of vehicles. 

Out of the total number of motor cars those which were 
implicated in traffic troubles have dropped steadily from 30.1 
per cent. in 1908 to 17.8 per cent. according to this year’s 
figures. The motor wagons in this respect show a percentage 
of 17, which is not a betterment on previous years on the face 
of the report. It is thought that the longer hours during 
which motor wagons are operated per day and their greater 
weight offset their lower speed in the matter of the liability 
to accident for each individual wagon. 

The motorcycles show the low percentage of 1.1, which is 
about the same as for previous years. In other words only 
1 out of every 100 motorcycles gets into traffic trouble each 











the considerable in- 


year. No clue is given to this comparative freedom from 

accidents in the mo- 

1907 1908 1909 190 1914 1He 1915 1914 ] torcycle class, but it 
may be surmised that 


crease of 2,132, which 
is probably to be as- 
cribed to the introduc- 
tion of sidecars, as 
1910, 1911 and 1912 
showed a decrease in 


NO. OF 


this classification in 
comparison with the 
number in use on 
January 1, 1910. 


The increase in mo- 













it is due to three main 
factors: Motorcycl- 
ists ride little in the 
crowded streets; they 
are as a rule persons 
of athletic incli- 
nations and skill, and 
they are about on the 
same level as pedes- 
trians and do not so 


TOTALS 
CLISDING 
OTOR WAGONS 


NUMBER OF 
MOTOR CARS 





tor wagons is substan- WITH easily overlook them. 
tial, but relates more YEARLY Chart 1 gives the 
to delivery wagons INCREASE number of motorcy- 
and light trucks than IN cles and of motor cars 
to the heavier type, as 696] 26% — registered each year 
appears from the = Zo since 1907. The in- 
weights of the vehi- "7 crease in motor cars 
cles, as scheduled lat- from year to year 
er in this account. since 1908 is seen to 
Load capacity usually have varied consider- 
exceeds weight. ably and has come 

Motorcycle carts NUMBER OF down to 22.8 per cent. 
number only 100, MOTORCYCLES for the past year. 
while in 1907 they The motorcycles 
numbered 254, and which _ represented 
have dwindled to in- . more than 60 per cent. 
Significanceasa of the total in 1907 
class. The explanation 10,000 — now represent only 
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Fig. 1, A—Number of motor vehicles in circulation on January 1 of each year 
since 1907 
B—Motor wagons and merchandise carts for same period 


higher than ever be- 
fore, after some re- 
trogression in the 
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years 1911, 1912 and 1913. Sidecar attachments are gaining. 
The motor wagons and motorcycle carts are shown sepa- 
rately underneath the main chart and their influence on the 
totals is indicated again by the top curve in the main chart, 
showing the total of all motor vehicles for each year. 


Power of Vehicles Steadily Increased 


Chart 2 shows the distribution of motor cars according 
to horsepower rating, from which it appears that the in- 
crease in numbers is greater for the more powerful cars than 
for those rated below 8 horsepowers. In reality the tendency 
to higher power must be still much more pronounced than the 
figures indicate, because these take no cognizance of the ad- 
vancement in construction, by virtue of which the actual 
horsepower is from two to three times greater than the 
rated one, which was not the case in the earlier years in- 
cluded in the chart figures. With regard to the reading of 
the chart it may be noted that, as one class of vehicles is 
superimposed upon the previous lower one, it is not the in- 
clination of the curves to the horizontal which shows the 
increase within each class, except in the lowest one, but the 
inscribed figures and the forms of the spaces between curves, 
while the top curve shows the total increase in the ordinary 
way by its angle of rise. 

Chart 3 shows similarly, but on a larger scale, the distribu- 
tion in power classes of the motor wagons, the motorcycle 
carts being omitted. It is noticed that the motor wagons be- 
low 8 horsepowers which once constituted 42.6 per cent. of 
the total now represent only 20.7 per cent., besides being 
equipped with better motors having a much higher power re- 
serve than formerly, and that the wagons in the 16 to 40 
horsepower class now make up 46.7 per cent. of the total. 

This is largely due to the subsidizing of heavy trucks to 
form a reserve for the army. But hereafter the army will 
use trucks as small as 3% tons capacity. 


Locations Favorable to Trucks 


From the statistics referring to the distribution of the 
vehicles among the component provinces and states of the 
German empire, which are not here reproduced, it is noticed 
that the motor wagons represent 10.5 per cent. of the total 
number of motor vehicles in the empire as a whole but that 
certain districts utilize motor wagons to a considerably 
greater extent. In Hamburg and in Bavaria they form 
thus 17.2 per cent. of the total and in Wiirttemberg about 14 
per cent. 

Out of the 9,639 motor wagons of this year 6,105, or 63.3 
per cent., weigh less than 2,500 kilograms; 1,400, or 14.5 
per cent., weigh between 2,500 and 3,500 kilograms and 
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Fig. 2—Census of motor cars classified according to their horse- 
power, showing that popular preference runs steadily to higher 
power 
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Fig. 3—Census of motor wagons, inciuging trucks, ciassified by 
horsepower 


2,134 represent the heavy truck class, weighing more than 
3,500 kilograms. 


How Motor Cars and Motorcycles Are Utilized 


The German authorities inquire about the purposes for 
which motor cars are mainly employed by their owners, and 
information on this point is given in Charts 4 and 5 for the 
past year. It is understood that the motor cars which are 
listed as employed mainly for trade purposes are also oc- 
casionally used for mere pleasure, and that the obverse also 
holds true, but the division gives a clue to the incentives 
for purchase and the average mode of utilizing the vehicles. 
By comparison with figures given for previous years the 
utilitarian uses of motor cars are seen to be gaining slightly 
over the pleasure purposes. Only the figures for the past 
year are here shown. 

In the available tables of figures no distinction is made 
between motor cars and motorcycles, and it is these figures 
which are represented in Chart 4. The most interesting 
question, as to how many motor cars are employed in Ger- 
many at present for sport and pleasure purposes, can be 
answered only by eliminating the motorcycles. This is done 
in Chart 5 on the supposition that one-third of the véhicles 
used in trades and commerce, for professional purposes and 
by public officials are motorcycles. In this manner it is found 
that only 22,464 motor cars are used.chiefly for sport and 
pleasure, while 6,426 are used by physicians, surveyors, min- 
isters, lawyers, ete., in their vocations, 21,624 to expedite 
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Fig. 4—Uses of motor cars and motorcycles, grouped together. 


Fig. 5—Uses of motor cars; motorcycles being eliminated by esti- 
mate 
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DAMAGE TO PROPERTY ONLY 


3,127 CASES 
26.5% 





6,016 CASES 


51.5% 











PEDESTRIANS INJURED 


2,987 CASES 
25.3% 


COLLISIONS WITH COLLISIONS WITH {COLLISIONS WI 
OTHER VEHICLES | BICYCLISTS STREET CARS 
2,144 CASES 1,900CASES | 1,603 CASES 
18.2% 16.1% 13.6% 




















oa 100 motorcycle carts, 8,799, or more 
DAMAGE TO : : 
PROPERTY & PERSONS than 90 per cent., are listed as em 
ployed for commerce in general, while 
€,640 CASES 761 are used by public officials, 81 in 
CL.4% agriculture and forestry and 98 for 
diverse purposes. 
International Traffic and Touring 
OTHER 
MOTOR | UNRECORDED During the year, from October 1912 
eer rg CLASSIFICATION to October 1913, 24,647 non-German 
POBCARY 2,255 CASES motor vehicles crossed the boundaries 
11P of the empire. Among them were 








Fig. 6—Effects and nature of 11,785 traffic accidents involving 12,772 motor vehicles 


trades and commerce through the transportation of  in- 
dividuals engaged in these pursuits, 7,451 as taxicabs, 927 
as omnibuses, 973 in agriculture and forestry and 1,005 by 
public officials. 

On the other hand this way of reckoning leaves 503 motor- 
cycles for the use of officials, 10,812 for trades and com- 
merce, 3,213 for professional persons and 7,935 for sport and 
pleasure, the total of which tallies with the official count of 
22,457 motorcycles in all. 

The classification of motor wagons according to their uses 
is more summary. Out of the total of 9,739, including the 


1,522 motorcycles and 232 motor 
wagons. The increase over the pre- 
vious year was 2,321, making 10.4 per cent. but this increase 
is the smallest for the past six years, indicating that Germany 
is not gaining in favor as a touring ground for people of other 
nations. Against the 232 motor wagons which entered Ger- 
many stand 148 motor wagons for the previous year, showing 
a substantial increase in the international trade traffic. Among 
the non-German vehicles 7,685 came from France, 7,300 
from Austria, 2,962 from Switzerland, 2,268 from Holland, 
723 from Great Britain and 342, or 1.4 per cent., from the 
United States. The foreign traffic was concentrated to the 
extent of about one-half in July, August and September. 


Destructive Incidents and Accidents of the Motor Vehicle Traffic of Germany, 
October 1, 1912, to September 30, 1913 


During this period there came to official notice 11,785 ac- 
cidents—or, as they are more accurately termed, destructive 
incidents—in which motor vehicles were involved. The num- 
ber of motor vehicles implicated in these incidents causing 
damage to persons or property was 12,772, as in 948 of the 
cases two motor vehicles were concerned in the accident, in 
16 cases three of them, in 1 case four and in another single 
instance five of them. 

The detail figures show plainly that each motor vehicle be- 
comes a safer member of the traffic as their number increases. 

If there were as many motor vehicles in the German 
traffic as there are pedestrians and other kinds of vehicles, 
the relatively small number of cases in which one motor 
vehicle collided with another—the exact number of these 
cases being 908—would go far to indicate that speed in it- 
self is a small factor in causing accidents, 
since the relative speed is doubled where a 
collision of two rapidly-moving motor vehi- 
cles is concerned. In the statistics the prob- 
able reason for each accident is given in 
only about half of the cases. Excessive 
speed accounts for 1,103 cases, being 9.4 
per cent., lack of skill or caution accounts - 
for 2,626 cases and the action of third per- Motor Cars 
sons or the inattention of the injured per- 
sons is given as the reason in 1,391 in- 
stances. 

Some data on the nature and cause of the 
incidents are given in Chart 6. Of the 
12,772 motor vehicles implicated in them 
233 were motor bicycles, 10 motor tricycles, 
10,835 motor cars, 1,636 motor wagons and 
4 motorcycle carts. In 54 instances the 
nature of the vehicle was unrecorded. 

Only 78 of the vehicles were known to be 
domiciled in other countries than Germany, 
but in 259 cases the home of the vehicles 
remained unknown. 

The total number of persons injured was 
6,313, among whom 503 were drivers of the 
motor vehicles, 1,107 occupants of the 


Motorey cles 


Motor Wagons. 


In general 


. 16-40 H.P 


Motoreyele Carts... . . 


same and 4,623 outsiders. The killed were in all 504, among 
whom 34 drivers, 61 passengers and 409 outsiders. The total 
of 6,817 killed and wounded represents an increase of reSpec- 
tively 62 and 771. 

The damage to property foots up, according to the esti- 
mates, the sum of 2,771,688 mark (nearly $700,000) out of 
which 83 per cent. falls on destroyed and injured motor vehi- 
cles, a small amount on property carried in these and 16 per 
cent. on the property of outsiders. As compared with former 
years the losses fall more on the motor vehicle owners and 
less on outsiders. The average damage to property, when 
any was inflicted, amounted to 320 mark (about $80), and 
this amount is somewhat higher than in other years, mainly 
owing to the higher cost of the motor vehicles. 

(Continued on page 182) 


PERCENTAGE OF MOTOR VEHICLES WHICH HAVE BECOME 
IMPLICATED IN) DESTRUCTIVE TRAFFIC INCIDENTS EACH YEAR 


FROM 1907 TO 1913, INCLUSIVELY 
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Gearset of Geometrical Design Is Best 


Makes Gearshifting Easier Than the Arithmetical 
Design with Less Danger of Clashing — More 
Power on Third Speed of Four-Speed Type 


By W. C. MARSHALL 


Part II 


bitrary fashion by taking for a four-speed car the fig- 

ures which are arithmetical means of 35 and 7.4 viz. 
16.6 and 25.8 the engine being supposed to run at a constant 
speed of 1,000 revolutions per minute. This gives the points 
ec and d and enables the lines to be drawn for second and 
third speeds. 


J bitrary fashion gear ratios are determined in an ar- 


How Motor Speed Changes 


Let us analyze the change in motor speed when the change 
speed lever is moved through all four positions. 

Starting from first or low speed from rest the clutch must 
slip some for the motor speed must not drop below a cer- 
tain figure which we will say is 400 revolutions per minute. 
The clutch engagement cannot then be final only after the 
car has reached a corresponding speed which from the figure 
is found to be 3 miles per hour or an acceleration of 

3 X 5280 _ 4.4 feet per second. 
60 « 60 

The speed still accelerates until the motor is turning 1,000 
revolutions per minute and the clutch is thrown out of gear 
in order to change to second speed. As the car is running 
7.4 miles per hour the motor must slow down to a speed cor- 


responding to the car speed of 7.4 miles per hour (which will 
keep up due to the inertia), in order to slip in the second gear. 

The motor speed will have to be 445 revolutions per 
minute. 

As soon as the clutch is let in the motor speeds up to 1,000 
revolutions per minute which means a car velocity of 16.6 
miles per hour. To make the shift to third speed the clutch 
is released and the engine slowed down to a speed sufficient 
to correspond to the third ratio, namely 616 revolutions per 
minute. 

Speeding up to 25.8 miles per hour at 1,000 revolutions 
per minute, and changing to fourth speed reduces the engine 
to 741 revolutions per minute which increases to 1,000 revo- 
lutions per minute when the car is running 35 miles per 
hour. 

The actual gear ratios are 14, 6.33, 4.04, 3. 

From the above we see that for the third speed change 
to high or fourth the drop in motor speed is much less than 
for other changes. 

Evidently this is not logical. 

It is necessary to equalize the reductions of speed and re- 
duce them to a minimum in order that one speed change shall 
not be more difficult than another. 

On the majority of vehicles in fact 
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it is stated to be easier to pass from 
third to fourth than from first to 
second. For heavy, slow vehicles, the 
intermediate speed should be equalized 
in order to equalize the wear and re- 
duce the motor speed as little as pos- 
sible after the car has once started. 
The problem resolves itself into the 
equality of lines A FE, HF and DG as 
shown in Fig. 5. 

Let V,, V., V:, Vs be speeds corre- 
sponding to a fixed motor speed V and 
let V* equal the uniformly reduced 
motor speed. 

The similar triangles of the Fig. give 
V' V, VV; V; 

— =— =— =— from which V, 
V V. V; V, 








Fig. 5—Left—This is a diagram showing the changes in motor speeds in shifting gears 


V, V, and V=V, Vi. 
Substituting, V.=WV,V, V;= 


in a geometrical gearset, and the line A-E representing the change in motor speed when VVeV, and V'—V vv. 


shifting from first to second, and the line F-H when shifting from second to third, and the 
line D-G when shifting from third to fourth, are practically all of the same length, this 
being the desirable factor obtained in a gearset with geometrical gear ratios 


Fig. 6—Right—This curve is to prove graphically the superiority of the gearset with 


4 
In the case of three speeds only we 


have V,—=vV V, V, and V'’= v JV; 


geometrical gear ratios as compared with another gearset with arithmetical ratios. It T V; 
accomplishes this proot by bringing together all of the factors entering into this question. Less Shock on Teeth 


On top is shown the horsepower curve of a motor 4! x 54 Inches, and below this are 
given curves of gear ratios for both arithmetical and geometrical gearboxes, these being 


By this method the intermediate 


used with a car having 35-inch wheels and traveling at a speed up to 35 miles per hour. speeds would be the geometrical means 
Further, this diagram is used to work out the power at the clutch of the car, as shown in of the extremes instead of the arith- 
Fig. 7 


metical means. One advantage of 
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this method would be to diminish the shocks to the 
teeth, from the fact that variations between motor 
speed and car speed would be reduced to a minimum 
mean. Is there need to proceed in this manner for light, 
rapid automobiles? In the face of the general practice of 
the first method it would hardly seem so. Nevertheless if 
one considers that in these vehicles one establishes the fourth 
speed with a certain margin and that there is advantage in 
making use of the second as little as possible, it will per- 
haps be found advantageous to increase the ratio between 
fourth and third in such a way as to extend the field of ac- 
tion of the third. Nothing would then prevent bringing the 
second toward the first and arriving at the conclusion of 
our method by different considerations. 

In the case of the car cited above, the speeds of the car 
would be 7.4, 12, 21.2, 35 miles per hour by the geometrical 
progression. This would give change in motor speed from 
first to second (assuming revolutions per minute of motor at 
the car speed for the miles per hour given) of 385 revolutions 
per minute. From second to third 434 and from third to 
fourth of 390 which is nearly a constant speed when com- 
pared with 555, 384 and 259 for the arithmetical ratio. 

The minimum revolutions per minute of motor would be 
566 as compared to 445 in the former case. 

If the ratios of gears were 14, 8.5, 5.1 and 3, the minimum 
revolutions per minute during gear shifting would be 590 and 
would take place during the shift from third to fourth. 
From first to second the motor would drop from 1,000 to 
605, from second to third the drop would be from 1,000 to 
600. This shows an improvement at low speeds. 

If it is desired to shift gears as soon as possible and not 
allow the motor to drop in speed below 400 revolutions per 
minute, the first change will occur when the car reaches 
a velocity of 5 miles per hour, the second change at 8.17 
miles and the third at 14 miles per hour. 

With the arithmetical progression the first change could be 
made at 6.5 miles per hour, the second change at 10.3 miles 
and the third at 14 miles per hour. 

This comparison shows clearly that a driver could get into 
third speed quicker with the geometrical progression than 
with the arithmetical. The accelerating power of the car 
would also be greater and the speeds at which the changes 
could be made would be more quickly reached because of the 
greater power of the motor at higher speeds. The motor 
speeds at the times of throwing out the clutch to make the 
vear changes in the geometrical case would be 673, 666 and 
684, while in the arithmetical the speeds would be 870, 625 


and 543. 


A Car Comparison 


Let us examine the performance of the two types of gear 
set under road conditions. In order to present this in a form 
readily understood at a glance, it will be necessary to start 


THE AUTOMOBILE 175 





700 


500 


b 
oO 
(eo) 


300 


200 


RESISTANCE IN POUNDS 


100 





40 he 








30 
L MILES PER HOUR _ 





Fig. 7—This diagram is for the purpose of comparing the power 
at the clutch of the car obtained with arithmetical and geometrical 
ratios gearbox and the actual resistance of the car and, further, 
to show the superiority of the geometrical over the arithmetical 
type of gearbox. It also shows the speeds at which a car could 
ascend different road grades with the two types of gearbox and, 
further, shows the maximum grade that can be ascended with 
these two kinds of gearboxes for each gear ratio. For example: 
On third speed the car with the arithmetical gearbox can just 
ascend a 5 per cent. grade at 41.5 miles per hour, but could not 
ascend a 10 per cent. crade, whereas this car fitted with a geometri- 
cal gearbox would ascend the 5 per cent. grade at 41 miles per 
hour and the 10 per cent. grade at 20 miles per hour. Further, the 
car using the arithmetical gearbox and in second speed could not 
ascend a 15 per cent. grade, whereas with a geometrical type of 
gearbox it could ascend a 20 per cent. or steeper grade at 15 miles 
per hour. In low and direct drive, there is not any difference be- 
tween an arithmetical and a geometrical gearbox, the difference lies 
only when using second and third speeds in a four-speed box 


with the torque curve of the motor. Fig. 6 shows the actual 

horsepower curve of a 4 1-8 by 5 1-4-inch motor. The gear 

ratios of the arithmetical ratio box were 14, 6.33, 4.04 and 38. 

Using these with 35-inch diameter wheels gives the revolu- 

tions per minute of motor for car speeds from 5 to 35 miles 

per hour when running with the different speed reductions. 
(Continued on page 183) 
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Figs. 8, 9, 10, and 11—The gear ratios on several foreign cars are plotted in these illustrations 
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Fig 1—Map of the course taken hy the contestants in the New York-to-Paris race in 1907 


Pierce Prefers Semi-Floating Axle 


diagram the construction of the Pierce-Arrow semi- 
floating type of rear driving axle, used at present 
time, and state if possible the reason of the Pierce-Arrow 
Motor Car Co., for continuing the use of this type of axle 
in preference to the floating type employed by most makers. 
2—If possible explain by aid of diagram the construction 
and working principle of the Diesel internal combustion en- 
gines. 
3—Please publish the weights of the following automobiles 
in the touring models with full equipment and tanks empty. 


FY tee: THE AUTOMOBILE:—1—Explain by aid of a 


Pierce Arrow Packard Peerless 
38 H.P. 38 H.P. 38 H.P. 
48 H.P. 48 H.P 48 H.P. 
66 H.P. 60 H.P. 


4—-State the course taken, cars run, and order in which 
cars finished, in the New York to Paris race several years 
ago in which the Thomas Flyer was the only American car 
entered. 

Forp P. DECKER. 

Elmira, N. Y. 

R. F. D. No. 2, Box 34. 

—1—The reasons for the use of the semi-floating axle and 
the construction of the type used in the Pierce-Arrow cars 
are best explained in the words of David Fergusson, chief 
engineer of this company. 


Floating Axle on Trucks 


“We use a semi-floating axle on our pleasure cars. On our 
trucks we use the full floating type. We have designed and 
made floating axles for experimental pleasure cars, the same 
in every other respect as the semi-floating and found them 
to be much more complicated and to weigh very considerably 
more than the semi-floating type. The weight of the axle is 
of utmost importance, this being unsprung weight and the 
effect of this on pneumatic tires is very destructive. The 





extra weight on the solid tires of a truck is of small con- 
sequence. We will therefore discuss 
tirely in regard to pleasure cars. 

“The semi-floating axle gives two less loose joints (the hubs 
being securely fixed to the ends of the live axle) to cause 
rattle and clatter. It gives very much steadier and truer 
running rear wheels and therefore a more stable car, this 
due to the axle bearings being so far apart. This construc- 
tion is very much lighter, giving longer tire life. It is al- 
together more simple there being far fewer parts and what 
is more, it is no experiment, as it has been successfully used 
by some of the highest grade manufacturers for many years 
and is employed in the heaviest and most powerful cars in the 
world, which have an enviable record for long mileage and 
freedom fiom trouble. 


this censtruction en- 


Only Takes Torsional Strains 

“The theory of the full floating axle is to utilize the live 
axle for torsional strains only and the axle case tube for the 
dead load of the car only. To fulfill this condition each car 
wheel should be mounted on two ball or roller bearings on 
the tubular extension of the case, making adequate provision 
for taking care of end thrust and the live axle must be 
slightly free in both the compensating gearcase and the hub 
of the car wheel. There is a tendency to make the wheel 
bearings on the small side in order, to keep down the diam- 
eter and length of the hub; this gives very poor support to 
the wheel and it is liable to wabble on the axle case extension 
and severely overload the bearings. 

“In order to make the wheel more stable some designers 
secure the outer ends of the live axle direct to the hub of the 
wheel. This is very bad practice where the standard two 
bearing hub is used, as it is very difficult to line up the live 
axle sufficiently accurate, when secured to the hub without 
tendency to bind the bearings in the hub, also any deflection 
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Fig. 2—Diesel engine cards, left four cycle, right two cycie 


of the axle case causes a bending moment in the live axle 
and an excessive binding in the bearings in the wheel hubs, 
in fact these bearings may be frjghtfully overloaded in this 
manner. This construction really defeats the object of the 
full floating type which is to relieve the live axle of every- 
thing but torsional strains. 


Diameter Should Be Larger 


“In none of the above arrangements is provision made for 
resisting the bending moment that is imposed upon the live 
axle towards the outer ends when the wheel strikes the curb 
or is running in a rut with the car swaying from side to 
side. The diameter of the live axle at the hub should be at 
least from .25 to .375 inch larger in diameter than the diam- 
eter of the small end of the live axle when this is designed 
to resist torsion alone. Of course, this could readily be done, 
but designers appear to be more interested in keeping down 
the diameter of the bearing and thereby making a neater 
and lighter hub. 

“The above constructions are all supposed to be develop- 
ments of the semi-floating axle. In many cases they are not 
nearly as good. 

“There are many points in favor of the older design when 
it is modified as shown in Fig. 4. Here the center line of the 
rear wheel is brought as close to the center of the outer axle 
bearing as possible, the diameter of the live rear axle is made 
very large at the outer ends in order to securely attach the 
hub and to adequately take care of the bending moment im- 
posed upon it, not only by the overhang from the bearing but 
due to the rear wheel striking the curb or running in ruts 
with the car swaying. 

“The inner end of the live axle is made smaller in diameter 
as this end has little more to do than take the torque of the 
engine. This live axle is made of the very finest chrome 
nickel steel, heat treated to give an elastic limit of not less 
than 110,000 lbs. per sq. inch with a reduction of area of 
not less than 55 per cent.; it is therefore well calculated to 
withstand any torque and bending moment that may be im- 
posed upon it. The diameter of the live axle at the outer 
bearing is more than sufficient to admit of using a bearing 
abundantly capable of taking both the radial and thrust 
loads. This construction admits of a very short and stiff 
axle case tube. 


Alignment Permanent 


“It allows of a very small and light hub which may be 
quickly withdrawn by means of a wheel puller provided in 
the tool kit. The case securing the outer bearing can then be 
unscrewed and the live axle withdrawn without dismantling 
the rear axle housing. A slight yielding of the rear axle 
casing does not materially affect the alignment of the outer 
bearing. In good cars the live rear axle is generally made 
of high grade alloy steel. Very little extra weight is required 
to make this axle .25 to .375 inch larger at the outer end and 
this amount admits of this live axle taking care of both 
bending moment and dead load, in addition to the torque, 
much more effectually than can the tubular part of the rear 
axle case, which is seldom made of a material of greater 
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strength than 70,000 pounds per square inch elastic limit 
and which is usually swaged down to a much reduced diam- 
eter to admit of using reasonable sized bearings, in the case 
of the full floating design. 

“From the above it will be seen that the last described 
construction is really the most logical to adopt, as although 
some floating types give similar advantage, yet they will 
probably weigh more if they are properly designed. The 
outer ends of these live axles when secured to the rear wheel 
hubs must be made as previously mentioned, from .25 to .375 
inch larger in diameter to adequately take care of the great 
bending moment occurring when the rear wheels are running 
in ruts and the car swaying. This would necessitate a much 
larger diameter bearing than indicated in these illustrations 
and it is only reasonable to infer that the load imposed upon 
the outer ends of these live axles is far greater than the com- 
bined torque and vehicle load, that if the axles were capable 
of taking this strain, they are certainly capable of carrying 
the weight of the vehicle which will really impose no addi- 
tional load on these live axles than what they already must 
be capable of carrying. Why not, therefore, utilize these 
already enlarged live axles on which to apply the bearings 
that carrry the weight of the vehicle?” 


Diesel Engine Principles 


2—-The Diesel motor is operated either on the four-stroke 
or two-stroke principle and the operations of the motor in 
each of these cycles are shown respectively in Figs. 3 and 5. 

The primary differences between the Diesel engine and the 
ordinary type of gasoline engine is in the injection of the 
fuel under pressure and the firing of the charge by the heat 
of high compression. Starting with the engine on the firing 
stroke, the charge is fired by the high compression heat. The 
compression in the Diesel engine is 500 pounds to the square 
inch. As the piston is forced downward some of the energy 
is absorbed in putting pressure into the fuel oil tank. This 
pressure is 800 pounds to the square inch, which is sufficient 
to overcome the compression pressure in the cylinder. 

At the end of the firing stroke the exhaust occurs in the 
usual manner throughout the entire range of one stroke. On 
the next out stroke the engine draws in a charge of pure air 
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Fig. 3—Diagram showing the operation of the Diesel engine with 
a two-stroke cycle 
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Fig. 4—Sectional view of the semi-floating axle design as incorporated in the Pierce-Arrow car 


through the intake valve, which is opened at the conclusion 
of the exhaust stroke. 

The next stroke is the compression stroke in which the 
pure air is compressed up to a pressure of 500 pounds to 
the square inch. When the piston has reached the top of the 
stroke the fuel valve opens and the charge is injected into 
the cylinder. The fuel forms a combustible mixture with 
the air in the cylinder and at the pressure in the cylinder 
begins immediately to burn. The burning in the Diesel en- 
gine must be distinguished from the explosion in the ordi- 
nary gasoline engine. 


Two-Stroke Cycle 


On the two-stroke cycle the strokes are divided into two 
parts, that is, two functions are performed at each stroke. 
referring to the diagram, Fig. 2, it will be seen that the 
first part of the up stroke is devoted to scavenging the 
motor. The second part of the stroke compresses the pure 
air. On the dewnstroke the first part is the working stroke 
and the second part is the exhaust. 

The reason that Diesel engines are not used successfully 
in automobile work is because all the disadvantages of the 
type are most accentuated in the small units that would be 
necessary. In the first place, the high compression and the 
pressure under which the fuel must be forced into the cylin- 
ders gives rise to requirements in construction which would 
make the engines too cumbersome and unwieldy for a motor 
car. The difficulties also apply to the construction of the 
pistons, valves, fuel pumps, etc. 

3—The average weights full equipped are as follows: 


Pierce Packard Peerless 
Model Weiaht Mode! Weight Model Weight 
38 «.400 38 4400 38 4400 
48 5100 48 4760 48 4800 
66 5400 60 5100 


4—The course of the New York to Paris race was from 
New York City to Albany, Buffalo, Cleveland, Toledo, Chi- 
cago, Omaha, Cheyenne, Granger, Ogden, Reno, Carson City, 
Goldfield, Crucero, Daggett, Mojave, Saugus, Santa Bar- 
bara, San José, San Francisco, then across the Pacific by 
vessel to Kobe, Japan; Tsuruga, Vladivostok and by way of 
Harbin, Tschita, Irkutsk, Omsk, Tomsk, Tiumen, Ekaterin- 
burg, Nijini-Novgorod, Moscow, St. Petersburg, Berlin and 
Paris. See Fig. 1. 

This is a total distance of 21,000 miles, 13,000 miles on 
land and 8,000 on water as the crow flies. Many miles were 
spent, however, in detours made necessary by misdirection 
and unforeseen obstacles. 


The contestants were as follows: De Dion, Moto-Bloc, 
Sizaire-Naudin, Zust, Protos and Thomas. The time and or- 
der of finish were as follows: Thomas, 42 days; Zust, 53 days; 
De Dion, 56 days. The Protos quit at Seattle, Moto-Bloc at 
Cedar Rapids, Ia.; Sizaire-Naudin at Red Hook. N. Y. 


To Paint Brass Black Saving Polish 

Editor THE AUTOMOBILE:—I have bought a new Ford 
car, and I would like to paint black the brass trimmings, such 
as the radiator, headlights and so on. I would be pleased if 
you could tell me what kind of paint to use that would do a 
nice job and stand the heat of the lamps and radiator. 

Beaumont, Tex. AB Tt. 

—The simplest method of preparing a black varnish fo: 
brass is to fuse 3 pounds of asphaltum, and after it has been 
melted add .5 pound of shellac and 1 gallon of oil of 
turpentine. 


Does Not Favor Muffler Cutout 

Editor THE AUTOMOBILE:—I note the assertion in The 
Rostrum that I did not read the article on the muffler cutout 
throughout, and in reply will say that I noted the “loop-hole”’ 
before writing you. 

The tone of the whole article was in favor of the use of 
the muffler cutout and therefore my protest. How would it be 
possible to make a driver hear on the road, in case you wished 
to pass him, if he had his cutout open and the road was so 
narrow that you could not run alongside of him? 

Rockville, Conn. ALLEN HAMMOND. 

—The muffler cutout question has been argued pro and con 
for some time and there does not seem to be any better solu 
tion of it than that it should not be used where it interferes 
with the safety or comfort of others. In municipalities of any 
size they have recognized this fact and have barred the use 
of muffler cutouts. 

There can be no doubt that with some drivers the noise of 
the exhaust of the engine is as music to their ears. This is 
particularly noticeable in the neighborhood of races. At the 
recent Indianapolis race hundreds of cars were parked in the 
infield of the Speedway, and fully eighty out of every hundred 
were operated with the cutout open. The drivers of these cars 
were victims of the psychological spell of the races and took 
a keen delight in the noise which was suggestive of speed. 

In running along the average country road the muffler 
cutout can do no harm except in such a case as you mention, 
where the road is so narrow that a car coming up from behind 
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wants to pass. But on the other hand, the man who drives 
with his cutout open is generally the kind of man who is 
driving so rapidly that you would hardly care to pass him on 
a road of that width. 


New York Dealers’ Licenses $15 

Editor THE AUTOMOBILE:—In obtaining agency for a car, 
what is the first process in regarding license number, to whom 
and when do I make application for same, and the cost of 
same in New York State? What particular form of license 
do I apply for? A license number for dealers taken out in 
August or September expires when? Is there any rebate from 
the State license price when taken out late in season as above? 
As a rule does the dealer pay the freight charges on a car sold 
to owner from factory? 

Auburn, N. Y. SUBSCRIBER. 

—In applying for a dealer’s license you should forward your 
application to the secretary of state at Buffalo, N. Y., who 
will give you an application blank to fill out. The cost of the 
license is $15 for the first pair of plates and $2 a pair for 
each extra set of license plates. The same pair of plates 
can be used on several cars for demonstrating purposes. The 
license expires the first of February following the issuance 
of the license. There is no rebate on dealers’ licenses when 
they are taken out late in the season. 


Dealer Does Not Pay Freight 

The dealer does not as a rule pay the freight on cars which 
are purchased from him. He sells the cars f.o.b. the city in 
which they are manufactured. It is the general practice to 
secure one-third the purchase price on receipt of the order 
and the remaining two-thirds on delivery of the car. 


How To Time a Ford 

Editor THE AUTOMOBILE:—Would like to ask what is the 
correct timing on the Ford. Would it increase the power to 
file the valve stems so as to close the exhaust valve on top 
dead center? 

San Diego, Cal. J. SCOTT. 

—Set the camshaft so that the exhaust valve is just begin- 
ning to close when the piston is on top dead center. The 
intake valve should begin to open when the piston has moved 
down 1-16 inch from this position. Filing down the valve 
stem would decrease the power unless the stems are so long 
that the valves cannot seat at all. 


Two Gears Shift at Once 


Editor THE AUTOMOBILE:—1—Will you kindly tell me how I 
can repair my car? When I change from intermediate to low, 
or from high to low very quickly, the gears go in high and 
low both. The car stops with a jerk and I cannot change 
to neutral until I get underneath the car and kick out high. 
I have tried everything that I can think of, but it has no 
effect. As long as I change slowly it works all right. I 
shortened the rods, put more tension on the lock springs 
and moved the forks, but it made no difference. 

2—Is there any way of adjusting the spring tension on the 
ciutch of this car? 

3—How can I replace the felt grease retaining washers in 
the six and also in the model S-20 1912 Studebaker? 

4—What effect have moth balls on gasoline? I have some 
friends who put moth balls in their gasoline, and they say 
they get more power from their engines. 

Sterling City, Cal. ELMER MARION. 

—1—RKither the shifting rods are not the right length or 
the springs that bring them back to neutral are weak. 
teplace these springs, and if this does not remedy the 
difficulty try adjusting the lengths of the rods. 

2—The tension of the clutch spring can be adjusted by 
screwing up on the nut that holds the thrust bearing in place. 
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It is possible that this will not make the clutch hold. If it 
does not, then the clutch leather should be replaced. To do 
this it will be necessary to remove the clutch cone. Take the 
universal apart and then unscrew the bolt that holds the 
thrust bearing in place. After this the clutch spider can be 
removed. 

3—You do not state where these washers are, although you 
probably mean the washers in the wheel hubs. These may he 
replaced after the wheels are removed. 

4—-The use of moth balls will increase the power slightly, 
but they have a corrosive action and tend to carbonize the 
motor. 


Where To Obtain Spark Gaps 


Editor THE AUTOMOBILE:—I would like to know where I 
can buy auxiliary gaps to be placed in the high-tension cables. 
Ones that can be opened and closed at will, so that one can 
determine whether the plugs are sparking or not. 

Cleveland, O. O. P. WARNER. 

—Spark gaps, such as you describe can be obtained from 
any of the following concerns, according to the Automobile 
Trade Directory: 

Bremer & Mooney Mfg. Co., 538 Muskego street, Mil- 
waukee, Wis. 

Champion Spark Plug Co., 134 Upton avenue, Toledo, O. 

Cut-Out Switch Co., Broadway and 195th street, New York 
City. ; 

Dalitz Mfg. Co., 3134 Payne avenue, Cleveland, O. 

Hemmeter Spark Gap Mfg. Co., Dime Bank Bldg., Detroit, 
Mich. 

Herz & Co., New York City. 

George W. Manville, Bridge street, Towanda, Pa. 

Lee C. Mapes, 16 Fulton avenue, Rochester, N. Y. 

Eugene D. Means, Towanda, Pa. 

A. R. Mosler & Co., Mt. Vernon, N. Y. 

H. M. Sheer Co., Quincy, Ill. 

Smith & Gunn, 22 E. Broad street, Burlington, N. J. 

Toledo Auto Devices Co., Gardner Bldg., Toledo, O. 

These gaps tell exactly what is happening at the plug 
and by their use many ignition troubles can be traced. 
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Fig. 5—Diagrammatic illustration of the principle of the four-stroke 
cycle Diesel 
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' ingineering Digest 


Synthetic Rubber Unsettles the Market 
But Technical Facts Fail to Support 
Faith in Its Quality 


RAPID OXIDATION THE BANE OF ARTIFICIAL GUMS 


Synthetic Rubber which, it is stated, will be turned 

out regularly before the end of this year at large 
works near Manchester, England, by a one-million dollar 
corporation. It is also stated that the cost of production for 
this substance will not exceed 8 cents the pound and that 
it will be marketed at 10 cents below the current quotations 
for first Para latex, whatever these may be at any given 
time in the future. Samples of the product have been dis- 
tributed among rubber buyers and, according to the London 
correspondent of The India Rubber World, there is no doubt 
that the apparent quality of these samples has had the 
effect of depressing the price of plantation rubber at least 2 
cents per pound; nor that the raw rubber merchants will 
delay their purchases this year and await the developments 
of the Pavea concern. Various vegetables and wild plants 
are mentioned as the source of the new rubber, and all the 
officials of the manufacturing company have been sworn to 
secrecy with regard to the nature of the raw material and 
that of the production process. The inventor is a Mr. 
Russell. 

Commenting editorially upon these reports The India Rub- 
ber World in its issue of July considers that Para and Singa- 
pore would do well to maintain their dock facilities for yet a 
little while, as good samples of synthetic rubber have been 
distributed before without any consequent disturbance of the 
rubber market. “And then, as noticed last month,” it adds, 
“this new rubber has a very considerable constituent of resin, 
which gives rise to the conjecture that it is somewhat more 
akin to natural rubber than to the products of synthesis.” 

The promised production of one thousand tons per week 
calls for a vast amount of raw material to be handled, and 
a material which must be of exceeding cheapness to realize 
a final production cost anywhere near 8 cents per pound. 
These things, all considered, narrow the surmises down to a 
choice between a great fundamental discovery and an in- 
dustrial hoax. If the reports are accepted at somewhere 
near their face value, a discovery of some importance must 
have been made, but even in that case the question remains 
whether the technical properties of the product have been 
fully ascertained. With the application to automobile tires 
in view it is important whether the product shares in the 
peculiar shortcoming which has so far characterized all syn- 
thetic rubbers, though it escapes observation that does not 
extend over some length of time. This is the tendency to 
relatively rapid oxidation and hardening. 


O': thousand tons per week is the amount of Pavea 


What German Investigators Found 


In this respect a lecture delivered January 23 this year 
by Dr. A. Holt before the Heidelberger Chemical Society 
illuminates the probabilities by showing facts in connection 
with the properties of other synthetic rubbers which it proved 
most difficult to discover. With elimination of the most se- 
verely technical features, the lecture, which was supported 
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by the showing of a large number of rubber preparations, 
conveyed in substance the following general information: 

The difficulties of the subject are illustrated through the 
fact that we still know very little about the structure of 
guttapercha, except that its properties are very different from 
those of rubber while its chemical composition seems to be 
identically the same. 

With regard to the hydrocarbon base of rubber we know 
with certainty only that 2 molecules of isoprene are changed 
into 1.5-dimethylic molecules of octo-cyclic formation. Start- 
ing from this bit of knowledge, Fritz Hoffman and after him 
many others succeeded in producing rubber from isoprene. 
The raw material for isoprene was turpentine but had to be 
abandoned as too costly and relatively scarce, although it 
was finally made to yield 65 per cent. of isoprene. Elberfelder 
Farbenfabriken then got isoprene from acetone. Badische 
Anilin und Soda-Fabrik made it from hydrated benzols or 
phenols. Neither quantity nor quality was satisfactory by 
these methods. 


Where Standard Oil Products Come In 


A great improvement was realized when the Badische, in 
working with fusel oil, devised a method for chlorating trime- 
thylethylenes in vacuum and another kindred process. This 
gave a pure isoprene, but fusel oil was too scarce. Petroleum 
was taken up instead. It was eventually found practicable 
to transform by the chlorating method all the important 
constituents in petroleum—not only the isopentane—into pure 
isoprene, by way of trimethylethylene. This seemed to solve 
the question of raw material, as the United States alone 
can furnish 300,000 tons of pentane per year. 

To polymerize isoprene into rubber proved a more stubborn 
task. Hoffman’s original method was to heat the isoprene 
for a considerable time. Matthews, Strange and Harries 
discovered almost simultaneously the polymerizing effect of 
the alkali metals, such as sodium. But after all the hydro- 
carbon base of natural rubber could not be reproduced from 
the sodium-isoprene rubber and there was in the latter a 
corresponding lack of elasticity and an irregular resistance 
to vulcanization. 

The Badische found two methods which led back to the 
natural rubber base. One consisted in the treatment of iso- 
prene with the ozonides of terpene. The ozonide rubber 
obtained was tougher and more elastic than that obtained 
by heating, and, in contrast with the latter, did not dissolve 
in benzol but only formed a colloid. The second method 
consisted in using an alkali metal, especially sodium, in the 
presence of carbonic acid. The reactions were totally differ- 
ent from those obtained with sodium without carbonic acid. 
The product has a normal hydrocarbon rubber base and can 
neither be dissolved nor emulged in benzol, while made with- 
out the carbonic acid it has an abnormal base and is easily 
solvable. The carbonic acid rubber is similar to the natural 
Kondakow rubber. 


Lack of Complete Identity Finally Shown Chemically 


These three varieties of synthetic rubber—the heat-rubber, 
ozonide rubber and carbonic acid rubber—have different ap- 
pearance and physical properties and also act differently 
with the usual rubber solvents. All of them have a tendency 
to oxidation, while natural rubber is much more indifferent 
to the oxygen of the atmosphere. Chemically they show great 
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similarity. Harries had shown that, by an ozonizing process, 
levulinaldehyde and levulinic acid can be obtained from heat- 
rubber as well as from natural rubber. It was now dem- 
onstrated that these substances also could be obtained by 
cracking the ozonide and the carbonic acid rubbers, but in the 
case of the latter abundant quantities of acetonylacetone and 
succinic acid were produced at the same time. This led to the 
discovery that in all of them there was not only the 1.5- 
dimethylic hydrocarbon base of the natural rubber but also 
a 1.6 dimethylic base, from which alone the acetonylacetone 
and succinic acid could have been derived. By further experi- 
ments it was found, to the surprise of the investigators, that 
these substances also could be obtained from heat-rubber 
and from ozonide rubber, and in all cases in about the pro- 
portion of 8 to 2, which corresponds to the proportions of the 
two bases. On the other hand, it was found impossible to 
find even a trace of the 1.6-dimethylic base in natural rubber. 

Complete identity with natural rubber does not therefore 
exist in any of the synthetic rubbers mentioned, and this ac- 
counts also for their shortcomings in physical properties. 
They are about equal in value to medium good natural rub- 
bers and could be produced cheaply in any desired quantity 
if the steadily increasing production and steadily falling 
prices of natural rubber did not rise as an obstacle to the 
financing of their manufacture. Dr. Holt also thought that 
the infinitely large supplies of rubber which can be obtained 
from nature by cultivation would continue indefinitely to in- 
terfere with artificial production—From Kunststoffe, 
March 1. 


Lamplugh’s Differential with Worm 


Drive and Silent Gear Reduction 


ANY designers seek the ideal differential which will act 

as the standard differential does where the road fric- 

tion is secure at both wheels but will lock itself wherever 
there is a tendency for one wheel to slip or spin around in 
the air. In some instances the proposed special designs are 
combined with gear-reduction devices in order to obtain a 
desired transmission ratio with a bevel-gear driving-mech- 
anism of moderate dimensions. This is the case with the 
Renault differential for trucks and with that used on one 
of the Mercedes truck models. In both of these, which have 
been described in these columns, it may also be an object 
to divide the ordinary driving-stresses between two bevel- 
vear wheels, so as to be enabled to use smaller dimensions and 
vear teeth. In other cases the purpose is only to obviate the 
undesirable action of the ordinary differential which arises 
when road friction at the wheel rims does not check its 
freedom of movement, and the method adopted is to supply 
this check by other means. The Romeiser differential brake 
tried in the German army and described in THE AUTOMOBILE 
of June 11 belongs to this class as well as the Eden hydraulic 
check described in THE AUTOMOBILE of June 25. Romeiser’s 























Fig. 1—Lamplugh differential with worm drive 
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Fig. 2—Tourreil’s hydraulic transmission “liquid belting” 


device produces only a constant friction which acts to 
equalize in some measure any unequal resistance to move- 
ment of the two driven vehicle wheels, while Eden aims to 
make excessive differential action check itself. 

F. Lamplugh of England now proposes a device in con- 
nection with worm drive which in other respects resembles 
that used in Mercedes “colonial” trucks. The claim is made 
that its use has been proved to increase the life of tires 100 
per cent. and to reduce the fuel consumption 20 per cent., 
these results being obtained through the neutralizing of end- 
thrust in the worm drive and reduced slippage of the wheels. 
The construction is shown in Fig. 1 and may give a ciue to 
the basis for these claims. ’ 

The drive shaft A extends through the rear-axle gear- 
casing, and a double stub shaft C is secured to it trans- 
versely, carrying the two driving pinions of the bevel-gear 
differential. In front of the transverse pin there is journaled 
upon A the left-threaded worm B integral with one of the 
driven pinions of the differential and behind it similarly the 
right-threaded worm D with the other driven pinion. B 
meshes with wormwheel E below it and D with wormwheel 
F above it. Upon one end of the shaft for wormwheel F 
there is mounted the plain spur pinion G which meshes with 
a spurwheel secured upon the inner end of the drive shaft for 
the left side vehicle wheel, and similarly a pinion H on the 
end of the shaft of E drives a spurwheel secured upon the 
right side wheel shaft.—From Automobil-Welt, July 3. 


Tourreil’s Hydraulic Reducing Gear 
or “Liquid Belting”’ 


i iggetetee intended especially for reducing the speed of the 
propeller shaft in boats equipped with steam turbine 
engines the hydraulic reducing gear invented by Maurice 
Tourreil of France commands an interest outside of marine 
engineering circles for being a transmission mechanism by 
which the power of the engine is taken to the driven member 
in a manner not absolutely positive but susceptible of yield- 
ing when the resistance met is greater than that which can 
be overcome, in the same manner as in fire engines with cen- 
trifugal pumps where the accidental freezing of a hose nozzle 
or other clogging of the water channel causes neither the 
bursting of the hose nor the stopping of the engine. Drives 
of this character are by some authorities in the automobile 
technical world—Dr. Riedler of Berlin, for example—consid- 
ered desirable for automobile trucks but have not so far been 
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made practicable on the small scale required for this purpose. 
The hydraulic drives in actual operation all have the positive 
action of pumps with reciprocating pistons. 

Tourreil calls his construction the Courroie Liquide or 
“liquid belting” and is able by means of it to make a pro- 
peller shaft revolve at a speed of 100 revolutions per minute 
when the steam turbine is operating at 2,500 revolutions per 
minute. The Melville gear installed in the American collier 
Neptune reduces 1,250 revolutions to 135, handling 6,700 
horsepowers, and the Féttinger transformer, which is hy- 
draulic in principle, has transmitted 9,000 horsepowers, re- 
ducing the speed from 850 to 135 revolutions with an effi- 
ciency of 90 per cent. for forward and 80 per cent. for re- 
verse driving. 

The construction of the “liquid belting” is shown in Fig. 
2. The centrifugal pump C is actuated directly from the 
turbine shaft A and delivers the power through a rotary 
motor of a well-known type with paddle blades K, this motor 
being keyed upon the shaft B of the screw propeller. The 
conduit M establishes the connection from the pump dis- 
charge to the admission gate O of the motor, and the conduit 
Q completes the circuit by connecting the discharge gate O’ 
of the motor with the admission channel of the pump. The 
centrifugal pump comprises a wheel with two sets of vanes 
F with opposite pitch, so that the end-thrusts neutralize each 
other, two distributers G and a diffuser H, formed with par- 
titions. 

The rotary motor comprises the cylindrical body K_ in 
which two blades L can slide in and out at right angles with 
each other but each in its own plane. The space E, instead 
of having the circular form shown in the illustration, is ellip- 
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tic and the shaft of K is placed in the minor axis of the 
ellipse so as to reduce to a minimum the variations in the 
length of the active portions of the blades. The jointed con- 
tact-shoes U in the ends of the blades are pushed outward 
by springs V to secure tightness and a similar contact-shoe 
N separates the admission channel from the discharge. By 
displacing the connected vanes D by means of rods W, the 
conduits M and Q are blocked and the oblique conduits M’ 
and Q, are opened. This reverses the direction of movement 
of the liquid and consequently of the transmission. To vary 
the speed of the motor member of the mechanism the throttle 
vane J is operated by means of rod W,, so as to reduce the 
delivery from the pump member, the speed of the motor being 
reduced in the same proportion. A safety valve T establishes 
a connection directly from M to Q when a sudden reversal 
of the mechanism causes pressures too high for the organs 
of the motor. Two air reservoirs R and S, not shown in the 
drawings, are connected with channels M and Q and serve 
to regulate pressures, forming at the same time fluid reserves 
to compensate for losses by leakage. Heating of the mech- 
anism is obviated by having a portion of the fluid bypassed 
through a cold-water cooler. 

The efficiency of this transmission, when it is made in such 
large dimensions that the maximum pressure on the fluid 
does not exceed 10 kilograms per square centimeter, is said 
to be 90 per cent. for the rotary motor, 90 per cent. for the 
centrifugal pump—which under these working conditions 
does not need to have more than one wheel—and 96 per cent. 
for the conduits, giving a total efficiency not below 75 per 
cent., which however is lower than that of the Féttinger con- 
struction.—From Le Génie Civil, June 27. 


Germany’s Elaborate Statistics 


(Continued from page 173) 


In the district of Berlin, out of every 100 motor cars 45.1 
were implicated in some destructive traffic incident during the 
year and out of every 100 motor wagons 20.9 were so im- 
plicated, but these proportions are much reduced in the 
country as a whole, being due largely to the great number 
of taxicabs in the metropolitan districts. Taxicabs show in 
fact the greatest liability to accidents of all motor vehicles, 
motor omnibuses excepted. Out of 100 taxicabs 66.4 were in 
accidents at one time or another during the year, and out of 
100 motor omnibuses 79.2. This unfavorable showing for the 
public vehicles is ascribed less to any lack of skill of the 
drivers than to the fact that these vehicles operate in the 
closest population and as many hours every day as they can 
be kept going. 

The 22,457 motorcycles of the empire were engaged in only 
243 destructive traffic incidents and the 100 motorcycle carts 
only in 4. This leaves, out of 10,257 accidents standing on 
record against motor cars and motorcycles combined, 10,014 
against motor cars alone. The number of motor cars being 
60,876, it follows that out of every 100 motor cars 16.4 par- 
ticipated in destructive accidents. Similar reasoning shows 
that 17 per cent. of the motor wagons were in accidents, since 
a total of 9,639 motor wagons were in 1,636 accidents. The 
possibility that some of the vehicles may have been in acci- 
dents repeatedly and may thus have made the score worse 
for the average is unconsidered. 

[An error in the statistical method may here be noted, 
which consists in figuring the liability to accident on the 
basis of the accidents which took place from October 1912 to 
October 1913 and at the same time on the basis of the num- 
ber of vehicles recorded for January 1, 1914. Considering 
that the increase in motor cars during 1913 was 22.3 per 
cent., the recorded numbers relating to accidents should prop- 


erly be figured against a correspondingly reduced number of 
cars; which would make the showing worse.—ED. ] 

A further analysis of the figures brings out that the 
liability to accident is influenced by the power of the vehicles 
but also that great improvement in the avoiding of accidents 
has been brought about since 1907. The figures bearing on 
this side of the subject are given in the appended table, which 
shows that among motor cars those ranging in power from 
16 to 40 rated horsepowers are now mo:e dangerous than 
either. those with lower or those with higher power, though 
the latter formerly were recorded in a_ proportionately 
larger number of accidents. The slight discrepancy between 
the percentage of 17.8 given for motor cars in general in this 
table and that of 16.4 as figured above is not accounted for. 


The Legal Responsibility 


The owners of the motor vehicles engaged in accidents 
were reached in 12,464 out of the 12,772 cases. The drivers 
were detained without difficulty in 11,974 cases, while 190 
tried to escape and 608 succeeded in escaping by flight. Out 
of these 608 who fled 356 were afterwards arrested. The per- 
centage of drivers who escaped after an accident has fallen 
from 9.8 in 1911 to 5.3 in 1912 and again to 4.8 in 1913. 
Singling out the motorcycles, it is found that while their 
accidents are few 10 per cent. of the drivers flee from an 
accident when it occurs. 

On account of the accidents police fines were imposed in 
1,245 instances, but in 259 of these cases it was the drivers 
of other vehicles or outsiders who were fined. 

Criminal prosecution was ordered in 3,976 cases, and 2,797 
of the actions were taken against drivers of the motor vehi- 
cles, 251 against third persons and 28 against “John Doe.”— 
From text and tables in Automobil-Rundschau, June 30. 
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By means of these revolutions per minute and the horsepower 
curve, the power at the clutch is worked out for each case 
and gives the car resistance to movement in pounds. 


Where Geometrical Gearset Is Better 


The curves thus obtained are plotted in Fig. 7 and marked 
A. The resistance curve of the car is drawn and then several 
other curves parallel to it representing the total car resist- 
ance when ascending grades having a slope from 5 to 15 
per cent. 

These curves show us that the car cannot ascend a 15 per 
cent. grade except on low gear. It could not ascend a 10 
per cent. grade in second speed faster than 32 miles per hour. 
A 5 per cent. grade would probably necessitate changing the 
gear from fourth speed to third in order to ascend com- 
fortably. The curves marked G show the traction resistance 
overcome when geometrical progression is used in the gear- 
box. This car could easily mount a 15 per cent. grade on 
second speed at 20 miles per hour, whereas the arithmetical 
gearbox would only permit this on first speed and that at 12 
miles per hour only. 

The high or fourth speed must be changed to third at a 4 
per cent. grade but after changing, the range of G is greater 
than A which means a change again for A sooner than for 
G, the difference being about equal to a 2.5 per cent. grade 
in favor of G. This would be of advantage to G when tour- 
ing through country where the grades as a rule did not 
exceed 8 per cent. 

The usefulness of third speed gears on G would be greatly 
extended over that of A, as the maximum speed of A on 
second would only be 20 to 30 miles compared to 30 and 40 
miles for G. 

As an example of road practice let us take an imaginary 
road, the cars starting from rest along a level stretch. 
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Gearset of Geometrical Design Is Best—Part II 


(Continued from page 175) 


A starts on first and goes on through second and third 
into high. 

During this change his motor runs up to a 1,000, drops to 
445, runs up to 1,000, drops to 616, speeds up to 1,000 and 
drops to 741, the car then running at 25.8 miles per hour. 

A grade of 4 per cent. is reached followed by an 8 per cent. 
grade. Gear is changed to third and the motor speed rises to 
1,000. At 8 per cent. grade the gear is changed to second, the 
motor speed increasing to 1,500 but car speed remaining at 
25 miles per hour. Level is reached and speed changed to 
third, motor revolutions per minute dropping to 1,000. 

Then the driver changes to fourth speed, the motor speed 
having decreased to 720 and then increased to 1,000 with car 
travelling 35 miles per hour. Now let us try G on the same 
stretch of road. He starts on first going through into high 
with the motor speed dropping from 1,000 to 600 at each 
gear shift. The last shift is made at 14 miles per hour 
which shows that less time has elapsed for the gear shifts 
than for A. 


Following Motor Speed 


On reaching the 4 per cent. grade, gear is shifted to third 
speed, the motor speed rising to 1,650. At the 8 per cent. 
grade the car is running 35 miles per hour without the neces- 
sity of dropping into second speed as the motor is turned 
1,410 revolutions per minute. On reaching the level, gear is 
changed to fourth speed and the motor drops its speed to 
1,000 revolutions per minute. In the case cited above G has 
made two less gear shifts than A but the motor has run at 
higher speed as well as the car. 

For purposes of comparison the gear ratio charts of sev- 
eral foreign cars are plotted in Figs. 8-11. These were 
taken from the details of the cars published in the Auto- 
mobile Engineer Year Book. 


87°, of Drivers Careless at Crossings 

New York City, July 17—Railroad officials throughout 
the country note that accidents to automobiles on grade 
crossings appear to be increasing at an alarming rate. An 
official of one of the principal roads in the country is author- 
ity for the statement that fifteen out of every hundred 
persons killed or injured in grade crossing accidents are occu- 
pants of automobiles. On this basis there were approxi- 
mately 300 persons killed and 750 injured driving automobiles 
over grade crossings in the two years ending June 30, 1912, 
and, while complete figures for the succeeding years are not 
available, the frequency with which such accidents occur 
would indicate there has been no diminution but rather an 
increase in this class of accidents. 

On three important crossings on a large eastern railway 
system a test was recently made to determine with what 
degree of care the average person approached and crossed 
the tracks. During a period of 8 hours 923 automobiles 
crossed the tracks. Of that number the drivers of 701 cars 
or 87 per cent. did not look in either direction along the 
tracks before crossing. There were 83 of them or 9 per cent. 
who looked in only one direction, while only 39 or 4 per cent. 
took the precaution to look both ways. The automobile acci- 
dents that occur on crossings are most lamentable, the vic- 
tims usually being men or women of intelligence and good 
social standing. What makes it all the more distressing that 
these accidents should occur, is the fact that a little ordinary 
care and caution on the part of the drivers of cars would 
prevent them. 


partment of the El Paso & Southwestern. 


Only 2°¢0 of Drivers Careful at Crossings 


EL Paso, Texas, July 18—The Safety First Department 
of the El Paso & Southwestern Railroad is collecting some 
interesting and valuable statistics on the probable cause of 
automobile accidents at railroad crossings. This department 
recently stationed a representative at the crossing of its 
track on Oregon street in this city for the purpose of keep- 
ing a record of the manner in which each motor car driver 
approached the crossing. During a given time this man was 
on duty, a total of 3,607 automobiles crossed the track and 
éach driver was classified as to his regard for safety and 
carelessness. The figures show that 80 per cent. of the drivers 
in crossing the tracks, did not look in either direction; 17 per 
cent. looked in one direction and but 2 per cent. of the 
whole number looked in both directions before crossing. A 
total of 290 crossed the tracks at a speed greater than 20 
miles an hour, without looking in either direction. Six saw 
a flagman posted at the tracks and crossed despite the warn- 
ing. In a statement issued by the El Paso & Southwestern 
Railroad, it is shown that during the 2 years ending June 30, 
1912, 300 motorists were killed and 750 injured by being 
struck at railroad crossings. No figures of a later period are 
available but it is said that the large increase in the number 
of automobiles would naturally lead to the conclusion that 
there was a considerable increase in the number of accidents. 
It is in order to educate the people along its line to have a 
better regard for the rules of safety in driving their cars 
that this campaign has been inaugurated by the Safety De- 
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New Woods Electric Uses Worm Drive 
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New Spring Suspension—Motor Suspended on Ball Joints 
—42-Cell, 13-Plate Batteries Now Employed 








Co., Chicago, Ill., has en- 

tirely remodeled its line of 
electric cars for the 1915 season 
and incorporated a series of re- 
finements. A new type of spring 
suspension is used, the drive is 
now by worm instead of bevel 
gears, the brakes are better, the 
motor supports stronger and the 
bodies more attractive and more 
comfortable. The result of this 
refinement is the production of a 
higher grade vehicle at a some- 
what advanced price. 

The new Woods electrics are 
called: 1501, which has dual 
drive; 1503, with front drive; 
1504, with rear drive; all of 
these being five-passenger broughams, while the two re- 
maining cars are a four-passenger brougham with rear 
drive and a three-passenger roadster. The roadster is the 
only car of the line which uses bevel rear drive. All have 
lever steer. 

One of the features of the construction is the spring sus- 
pension, in which an inverted U-shaped frame channel houses 
the springs. This calls for a departure from usual prac- 
tice, in that the channel portion of the frame points down- 
ward. This is used for the front springs which are elliptic 
as well as the elliptic rear. In the front this saves almost 
6 inches across, allowing the car to have a turning radius of 
34 feet. In the rear it permits of using a wider body. The 
springs are merely set in the frame channel and two spring 
clips fastened around the frame. 

Aside from the springing, a very important and effective 
construction is the means of propulsion. The rear springs 
are fastened to torque members instead of the rear axle 
housing, as used previously, and which construc- 
tion is in use on most cars of today. The drive 
is taken through these torque members instead 


T < Woods Motor Vehicle 














of the springs as it was before. 








‘ The motor is suspended upon 
ball joints, considered better than 
the brass-bushing method used on 
the 1914 models. The motor and 
supports rest upon ‘a sub-frame 
attached to cross members and 
the sub-frame acts as a housing 
for one end of each torque mem- 
ber, as shown in an. illustration 
herewith. 

All Woods electrics, with the 
exception of the roadster, now are 
equipped with a worm-drive rear 
axle with the worm wheel on top 
and the driving worm on _ the 








Mctor suspension on the Woods electric showing the ball bottom. 
joint hangers upon which the motor is hung The brakes have been re- 


designed and the bands increased 
in size from 14 by 1 3-4 inches to 16 inches diameter by 2 
inches wide. The cross-members of the frame are acetylene, 
welded to the inverted U main frame. Rivets are used as an 
additional means of securing the parts. 

The battery set is larger than used heretofore, the 1915 
cars coming through with forty-two-cell, thirteen-plate bat- 
teries, while the previous models had forty-cell, eleven-plate 
accumulators. The batteries and the body are made in the 
shops at Chicago. 

All cars have five forward and five reverse speeds, are 
equipped with 34 by 4-inch tires in front and 38 by 4 1-2-inch 
in the rear. The five-passenger broughams have a 110-inch 
wheelbase, the four-passenger 100-inch and the roadster 92- 
inch. 

The new prices are as follows: Five-passenger brougham 
with dual control, $3,250; five-passenger brougham with 
either front or rear drive, $3,150; four-passenger rear drive 
brougham, $2,875, and the three-passenger roadster, $2,300. 


















suspension 













Left—The 1915 Woods electric. Note the set-in front 
lamps, an exclusive feature. These lamps form an integral 
part of the front hood. Above—Plan view of the chassis 
used in the 1914 Woods electric, showing the position of 
the worm underneath the axle and the mounting of the 
rear springs on radius rods. Rear batteries are placed 
forward of rear axle. This illustration gives another view 
of the motor suspension shown in detail above. Note 
 wideness of frame at rear, made possible by new spring 
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Overhead worm drive axle used on Jeffery Chesterfield six for 1915. 
gear drive used on the 1914 Jeffery 


Jeffery Six Has High-Speed 
Motor and Worm Drive 


Block Motor Makes 2,500 R.P.M.—Can- 
Springs—Four-Speed Gearbox 


tilever 


with its Chesterfield model selling at $1,650. This car 

is replete with features new to the Jeffery line. It has 
a 3 by 5-inch, L-head, block motor capable of running at 2,500 
revolutions per minute; Daimler-type leather universal; four- 
speed gearbox; worm-drive rear axle; cantilever rear springs; 
Bijur starting and lighting system; 122-inch wheelbase and 
33 by 4-inch tires. Fully equipped the car weighs but 2,850 
pounds. In addition to the Chesterfield the two older Jeffery 
models, one a six and the other a four, are to be continued. 

Equipment on the Chesterfield is unusually complete, the 

features of which are the combination speedometer light and 
trouble light on a spring wheel, fitted inside the cowl, Eng- 
lish vanity case containing toilet 
articles, Collins quick-acting cur- co 
tains, one-man top, headlight dim- 
mer, and Folberth power tire 
pump. Roadster and _five-pas- 
senger touring bodies of the full 
French streamline type are fitted. 


J with i has invaded the low-price six-cylinder field 


2,500 R.P.M. by Chesterfield 


The new Chesterfield engine has 
developed a crankshaft speed of 
2,500 revolutions per minute ac- 
cording to the Jeffery engineers. 
The factory gives its horsepower 
rating at 35 to 42. On account of 
its late design and its great stroke- 
bore ratio, this is half again as 
much as the A. L. A. M. rating, 
which is 21.6. 





Light Reciprocating Parts 


The engine presents a number of 
features worthy of notice. The en- 
tire upper portion of the crankcase 
and the block of six cylinders, is 
a single casting. The lower portion 
of the crankcase is an aluminum 
casting and a single removable 
plate opens up the cylinder heads. 
Particular attention has been given 
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This replaces the bevel 





Unique fan mounting on new Jeffery six. 
shaft and its pulley are carried on a bracket which is 
a single casting held by the cylinder head bolts at 


the front end of the motor. 
permits adjustment for looseness in the belt 
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to the production of light reciprocat- 
ing parts, and to secure an even bal- 
ance of pistons and connecting-rods so 
that there may be no undue vibration 
to cut down engine speeds, and thus 
limit the power output. That efforts 
in this direction have met with suc- 
cess may be taken for granted from 
the statement of Jeffery engineers 
that the engine has been turned up to 
between 2,400 and 2,500 revolutions 
per minute without showing a drop in 
the power output. Naturally such 
speed cannot be obtained without. 
larger valves than usual, and these 
are of Rich tungsten steel. Cooling is. 
cared for by a pump circulating sys- 
tem with a honeycomb radiator 
through which the air is drawn by 2 
two-bladed aviation type propeller 
fan. The mounting of this fan is 
unique in that the fan shaft and its 
pulley are carried on a bracket which 
is a single casting held by the cylin- 
der head bolts at the front end of the 
engine. An eccentric bushing permits 
adjustment to take up whatever loose- 
ness develops in the belt which drives 
the fan from the magneto shaft. 

Ignition is the Bosch independent system, and the Bosch 
equipment is carried throughout in spark plugs and cable. 

Lubrication is by a constant level splash and gravity feed 
system in which there is a reservoir under the crankcase 
containing the oil supply. An open-end tube projects from 
the connecting-rod and leads to the connecting-rod bearing. 
At each revolution of the crankshaft this tube dips into 
the pan and the oil runs directly into the connecting-rod bear- 
ing. The cylinders receive their oil from the splash as in the 
ordinary splash system. There are only three gears in the 
timing system and these have helical teeth for quietness. 

Starting and lighting is the Bijur system and consists of a 
generator and starting motor with 
control switch and Willard battery. 
The generator is mounted on the 
right side of the engine, and driven 
through the timing gears. When 
the engine attains a speed corre- 
sponding to between 7 and 8 miles 
per hour car speed, the regulating 
device contained in the rectangular 
box on the top of the generator be- 
gins to act, closing the circuit be- 
tween the generator and battery, 
and maintaining a constant voltage 
at the generator regardless of 
speed or condition of the battery. 


Battery Is Well Protected 


This constant voltage results in 
the battery receiving a charging 
current varying according to the 
condition of the battery, that is, 
when the battery is low the charg- 
ing current will be high and when 
the battery is fully charged the 
charging current will be low, so 
that a low battery will be brought 
rapidly to a condition of full charge 
and thereafter. will not be over- 
charged needlessly. The regulat- 
ing device also performs the duties 


The fan 


An eccentric bushing 
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Left—Daimler-Type feather universal used between the clutch and gearbox of the new 


Jeffery Chesterfield six. 


The design has been improved for 1915, so that instead of the 


double type, a single type is employed with three leather rings 6 inches in diameter and 


3-16 inch in thickness. 
brake. 
makes the clutch action smooth. 


of an automatic cutout, disconnecting the generator from the 
battery when the engine is stopped and preventing the dis- 
charge of the battery and the burning out of the generator. 
When the lamps are lit and the engine is running the output 
of the generator autcmatically is increased to take care of 
the additional lamp load. 

The starting motor, which is mounted on the left side of 
the engine, has a square armature shaft on which is a slid- 
ing pinion. The latter meshes with gear teeth on the fly- 
wheel. The armature is designed to stand the momentary 
high speed when the engine first begins to fire and before the 
starter is released. 

When the starter pedal is pushed down the switch makes 
preliminary contact, closing a circuit through a resistance 
which cuts the current sufficiently to cause the armature to 
rotate slowly until the gears are meshed, when the final 
contacts are made and the engine rotated at about 165 
revolutions per minute. 


« 


Six Degrees of Headlight Brilliancy 


Lighting is controlled by a switch by which various com- 
binations of lamp filaments are obtained to provide six dif- 
ferent degrees of brilliancy. There are no side lamps. The 
headlamp bulbs each have two filaments, one of which is at 
the focal point of the reflector, and the other about 1 inch 
ahead of this point. The filament in focus throws a beam 
of light directly ahead of the car for country driving, while 
the one out of focus is used for city driving, and gives a 
light which is not dazzling, and which will pass the require- 
ments of most city ordinances. If a still dimmer effect is de- 
sired, this may be secured by other positions of the switch. 
In fact, six different degrees of brilliancy are obtained by 
different combinations of the four filaments in the two bulbs. 
The filaments can be used separately, in series parallel, or 
all four in series, or all four in parallel. 


Tapering Charging Is a Feature 


Tapering charging as worked out in the Bijur system is a 
feature in that voltage regulation is obtained instead of cur- 
rent regulation, so that the quantity of charge varies with 
the needs of the battery. Curves taken at the Jeffery plant 
of the generator output at varying speeds show a maximum 
of 14 amperes available with a battery at 1.150 gravity. The 
maximum output of the generator is 25 amperes, leaving an 
ample reserve for light. 

With the battery discharged, the generator output is 12 
amperes, which decreases as the battery is charged until a 
point of 2 amperes charge is reached, at which it remains 


Through these pass bolts which are extended to form the clutch 
The flexible leather takes up any misalignment between clutch and gearset and 
Right—Three-plate dry-disk clutch used on Jeffery Chesterfield for 1915 


constant. If during this time, the lamps are lit, the gener- 
ator output will increase by the amount of the lamp load up 
to the maximum capacity of 25 amperes. 


Clutch Action Is Smooth 


Between the three-plate dry-disk clutch and the gearset is 
a new form of the leather universal coupling which made its 
first American appearance on the 1914 Jeffery cars. How- 
ever, the design has been altered somewhat, so that instead 
of the double type, a single type is employed in which there 
are three leather rings about 6 inches in diameter and 3-16- 
inch in thickness. Through these pass bolts which are ex- 
tended to form the clutch brake. The flexibility of the 
leather is depended upon to take up any misalignment be- 
tween the clutch and the gearset, and makes the transmis- 
sion of power from clutch to gearset soft, so that the effect 
is the same as if an even smoother clutch action were ob- 
tained. 

The bolt passing through the couplings are longer than 
necessary for this purpose, but carry at their forward ends 
a pad held on the bolts by springs. This, when the clutch 
is released, presses against the clutch and prevents clutch 
spinning. 


Four-Speed Gearbox with Center Control 


The gearshift lever has been arranged for central control 
on the four-speed gearbox, and is a part of it, that is, it 
extends directly from the latter without cross rods. Power 
is transmitted from the gearset to the axle through a pro- 
peller shaft in which a special universal joint is incorporated 
at each end. An unusual feature is the fact that the pro- 
peller shaft is tubular instead of the solid cross-section 
usually employed. This makes a light shaft and one which 
is very rigid. 

At the rear end of the propeller shaft is mounted the 
over-type worm and gear of the axle. The worm drive which 
replaces the bevel gearing of the 1914 Jeffery is an unusual 
construction in cars of the price classification into which 
the Chesterfield falls. 

Gear ratios provided through the four-speed gearset and 
the worm final reduction are 13.77 to 1 on first, 7.71 on 
second, direct on third at 4.50 to 1, fourth 3.73 to 1. 

The floating axle has shafts of chrome-nickel steel mounted 
on imported annular ball bearings. The frame is of un- 
usually heavy pressed channel steel and is arranged to come 
directly under the sills of the body to make the whole car 
more rigid. This is a new feature in the Jeffery design. 

Suspension in the Jeffery, six-cylinder car is a departure 

















July 28, 1914 





for the Kenosha factory in the employment of the cantilever 
type of rear spring. The factory officials call it the floating 
cantilever because of the particularly easy-riding qualities it 
gives the car. The rear springs are 48 inches long and 
2 1-2 inches wide. Front springs are conventional and are 
37 inches in length and 2 inches in width. 

Gemmer worm and sector type of steering gear is employed 
having an 18-inch wheel with corrugated rim and with the 
electric horn button located at the top of the post. There are 
two sets of brakes, both internal expanding, operating on 
pressed steel drums 14 by 2 inches. Demountable rims, of a 
type which the Jeffery people say is not addicted to squeak- 
ing, are part of the stock specifications. 


Streamline Bodies and Crowned Fenders 


Bodies are of the streamline type, fenders are crowned, and 
are stamped in one piece. Running boards are clean, and the 
lines of the cars as a whole are particularly smooth. In the 
touring car, which is marketed as a five-passenger car, there 
is sufficient room in the tonneau for two extra disappearing 
seats, and these are supplied at a slight additional cost. The 
five-passenger in touring trim tips the scales at 2,850 pounds. 


Speedometer Has Empico Drive 

Aside from the rather unusual equipment which already 
has been mentioned, there is supplied a Stewart speedometer 
with the Empico drive through the steering knuckle and 
axle shaft, a Weston ammeter, sight-feed oil indicator and 
Klaxet horn under the hood. 





Bulb used in new Jeffery headlights. The bulbs each have two 
filaments one of which is at the focal point of the reflector and the 
other about 1 inch ahead of this point. The filament in focus throws 
a beam of light directly ahead of the car for country driving, while 
that out of focus is used for city work and gives a light which is not 
dazzling and which will pass the requirements of most city ordi- 
nances. Still further dimming may be effected by other positions 
of the switch by which, in fact, six different degrees of brilliancy 
may be obtained by different combinations of the four filaments in 
the two bulbs. The filaments can be used separately, in series par- 
allel, all four in series, or all four in parallel 
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New Moon Equalizer Has Twenty- 
Fight Less Parts 


St. Louis, Mo., July 20—The tendency of the automobile 
manufacturer of today to lessen the number of parts in his 
car in order to make it as trouble-proof as possible is indi- 
cated by the adoption by the Moon Motor Car Co. of a patent 
brake equalizer, invented by Chief Engineer Goodspeed. The 
new equalizer will be a part of the regular equipment of all 
Moon cars. 

The new equalizer has twenty-eight less parts than the 
one in ordinary use, having only twenty-two parts as against 
fifty, including brake arms, eveners, bolts, rods, springs and 
cotter pins. 

The ordinary equalizer connects the hand lever and pedal 
with the rear rod by four connecting rods, necessitating an 
extra pair of brake levers and evenérs, connected with a 
shaft running across the center of the frame, and giving in- 
direct brake action. 

The Moon equalizer has the eveners located in the con- 
nection with the rear rod and only two brake levers and two 
rods are used. The new arrangement gives more direct ac- 
tion and eliminates danger of the mechanism binding. 

In THE AUTOMOBILE for June 25 an article entitled The 
Best Automobile Upholstery Leather Comes from France, 
should have been credited to President Joseph W. Moon, of 
the Moon company. Through an oversight, credit was not 
given. 


Hudson Distributor Installs New Service 


NEw York City, July 20—The A. Elliott Ranney Co., dis- 
tributor of the Hudson car in this city, has announced a new 
service plan, beginning Aug. 1, 1914, which will greatly ben- 
efit its customers. By this new plan the customers’ cars will 
be kept in first-class running order and free from undue “lay- 
ups.” 

According to the new policy cars will be tested at least 
once every 30 days and such minor adjustments as may be 
found necessary will be made free of charge to the owner 
from 1 year from the date of delivery. 

All parts proved to be defective will be replaced free of 
charge, this question to be determined by an expert from 
the Hudson factory, who will visit the service department at 
least once each week regularly throughout the year. 

This inspection will be made under systematic arrange- 
ments, which have been inaugurated in the form of a card 
system bearing the name and address of the owner, the date 
of delivery and the date in each month when the car is to be 
brought in by the owner for inspection. 





Left—Jeffery 1915 Chesterfield six with touring body. 


Note streamline design, flush doors and clean running board. 
view of the same car showing the accessible gasoline tank fillers and spare tire carrier hung directly on the rear of the frame members 


Right—Rear 
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The —— of Tire Paes 


YCORES of owners are almost daily experiencing 
troubles with pinched inner tubes due to not 
using flaps in the casings. It is practically im- 

possible to avoid pinching the tubes if flaps are not 
used, and this is particularly true with over-size tires 
in which a smaller tube is used. Using a tube fitted to 
the size of the casing will not entirely eliminate the 
difficulty, in fact, there is but one sure way to avoid 
pinching and that is using the flap. 

Flaps like all other parts of the tire require occa- 
sional attention. The edges of the flap get dried 
and curl up, it often happening when the flap is put 
in place after the tube is in the casing, that the thin 
edge of the flap does not lie straight in the casing 
and may have a wrinkle or two in it. Wrinkles in the 
flap will pinch the tube just as surely as wrinkles 
in the fabric of the casing will do so. 

Not infrequently a flap gets torn in case of a 
puncture, where the car may be traveling rapidly and 
the brakes are too suddenly applied, or the power 
left on after the tire has become deflated. It is but 
natural to return the torn flap and to endeavor to 
adjust it within the casing, but it is most common 
to have a pinched tube as a result of this. 

Tube pinching is one of the most prolific of tire 
difficulties and it can to a large measure be over- 
come by very careful attention to the flaps. 
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Positively-Operated Valves 


WO cams for the actuation of each valve, one 
cam to open the valve and the other cam to 
close it, give promise of attracting very gen- 

eral attention in engineering circles in Europe where 
the development of specially high-speed motors is in 
question. 

Five cars started in the recent French Grand Prix 
race with positively-operated valves, and, although 
none of them proved winners, the method of valve 
actuation was not only demonstrated to be feasible 
but entirely satisfactory. The failure of the cars 
fitted with positively-operated valves was not in any 
sense due to troubles with the valves but rather with 
other parts of the cars. 

The entry of positively-operated valves in these 
days when regulations are cutting the dimensions 
of motors for racing down to limits unthought of 5 
years ago, comes at a most opportune moment. 

Heretofore the closing of the valve has been the 
one great limiting factor in speed; in fact, it is to- 
day a greater problem to be reckoned with than the 
reduction of weight in reciprocating parts. Several 
years ago one of the foremost American racing con- 
cerns demonstrated to its own satisfaction that when 
its motor was working at over 2,500 r.p.m. the ex- 
haust valves were not seating at all. A condition of 
this nature meant considerable loss in power due to 
loss in compression, and what the speed possibilities 
might have been had the compression been conserved 
remains to be estimated. The same was true with 
regard to the intake valves. 

The positively-operated valve gets away from the 
trouble of failure of closing. It makes the poppet 
valve as positive as the sleeve valve, but leaves as it 
has been the question of relative area of opening 
afforded by the valves. 

The positively-operated valve is today much more 
of a reality than the use of four valves to one cyl- 
inder. There are restricting factors of expense to 
be considered when placing four valves in each cyl- 
inder, but on the other hand the cost factor in install- 
ing an extra set of cams with the necessary actu- 
ating parts is not so great. 

Should the positive-operated valve be adopted in 
stock models there promises to be considerable litiga- 
tion in the patent circles because already some of 
the large European interests have gotten control of 
the basic patents on this design and with many con- 
cerns entering the field there would, without ques- 
tion, be a bewildering turmoil of patent litigation. 

This year’s Grand Prix race is today justifying 
the predictions made concerning it, namely, that its 
limitations of piston displacement and weight would 
bring factors into the automobile field that up to the 
present have received but scant attention. Much 
good has already come from the race and the lessons 
of it are but in the primary stages. It has opened 
new possibilities in the automobile field, and whether 
these lessons receive early application in regular 
models or not, the fact remains that new avenues of 
motor design have been opened by the race and its 
regulations. 
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Exports of Cheaper Cars Increasing 


Shipments Abroad of Passenger Cars Made in the United 
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States Grow from 3,036 in May, 1913, to 3,256 in 1914, 


ASHINGTON, D. C., July 18—While the exports of com- 
mercial cars show a sharp decline in May last as com- 
pared with May a year ago, pleasure car exports show a 
decided increase in number but a slight difference in value. 
The figures for these periods, together with those for the 11 
months ended May, 1913 and 1914, as compiled by the federal 
bureau of statistics, are presented below. 
Exports of tires for motor cars show a slight decrease in 
value, according to the latest figures compiled by the federal 
bureau of statistics. The figures show that these exports were 





But Value Is Less—Fewer Commercial Vehicles Moving 


valued at $396,816 in May, 1913, while in May last they were 

only valued at $368,745. During the 11 months’ period ended 
May the exports decreased in value from $3,512,095 in 1913 

—— in 1814. The figures, by countries, are given 
elow. 

Exports of parts, not including engines and tires, increased 
in value from $537,511 in May, 1913, to $600,793 in May last, 
and from $4,690,983 to $6,150,264 during the 11 months’ 
period. These figures in the tabulation tell the story how 
imports of cars have fallen off. 












































——-— —May —_—— ——_—_— --—-——Eleven Months Ending May——----———__, 
CAR EXPORTS 1913 1914 1913 1914 

Nuimber Value Number Value Number Value Number Value 

NN caterers ors sie aie yr hacetiguternovane ace eae 108 $72,149 275 $146,785 753 $571,049 1,268 $835,256 

MN, gical secs, id ex valca ta baile aoe oan te eta 192 145,799 206 162,552 692 632,247 1,391 1,003,000 

SE RTA ES time BORE be gi, na eh eh eget te 5 12,500 33 25,846 276 247,863 326 228,894 

RI. TRON os go kecacscine awceaas 473 354,686 663 556,753 3,593 2,737,438 6,850 $532,980 

ee WOOO. acc > cc sccrnsneccces ee 294 236,447 445 356,091 1,601 1,368,654 2,686 2133,917 

NGS © eisivie- nico aot oa aie woke Baca ee 862 1,255,771 764 941,345 6,829 8,636,880 4,243 5,259,072 
ERs ah igiaidh yk ins wine hae hen ola Sa 6 5,110 - 3,601 265 496,981 164 252,098 

West Indies and Bermuda... 45 47,591 34 31,374 415 430,106 491 468,467 

Oe OO ee corer 213 248,707 180 169,107 2,650 2,978,020 1,909 1,888,529 

DE, SIONENID os once awicbicvsies vouns 234 220,372 466 416,259 2,7 44 2,582,239 3,819 3,325,902 

Asia and other Occaria.....+.++-+++- 282 272,174 118 124,910 2,025 1,944,287 1,993 1.927.157 
PED CRIUIES ovo. no os aie eisiee waimeenss 322 283,883 68 50,002 »288 1,196,018 1,860 1,628,610 

NE I a 5 Sie a ears eae 3,036 $3,155,189" 3,256 $2,984,625 23,132 $23,821,782 27,018 $24,583,435 

rr rrr re 141 236,383 99 127,024 &78 1,569,750 694 1,061,354 

oon al ila alla ila Sear 2895 2,918,806 3,157 2,857,601 22,254 22,252,032 26,324 23,522,081 

EN dr ckiciina Oa eae 6a WES A SeIe ewe a 537.511 = €N0 793 i 4,690,983 oe 6,150,264 
Total cars and parts ® ........++ ta $3,692,700 $3,585,418 $28,512,765 $30,733,699 
—-—_——___ —_—-———_—-May ~ 7————— Eleven Months Ending May———————_, 

CAR IMPORTS 1913 1914 1°13 191 

4 Number Value Number Value Number Value Number Value 
4 I ooo Brechin. wsotee a ates eee ase rea 17 $49,515 7 $9,971 337 $799,099 124 287,351 
} en ree rrr 8 21,154 2 2,559 90 235,526 19 43,387 
galeria 9 237615 3 33407 112 1987782 50 73,475 
i RIN SRO, oo oaic viene o:se ee eesae 3 6,309 2 1,485 77 216,632 40 115,042 
3 CT NEI 5. osc uecie'e tive ea ne ecomie's 5 13,153 4 1,490 88 203,825 45 69,492 
‘ DR ME, gio Ses ease muda se 42 $113,737 18 $18,912 704 $1,653,864 278 $588,747 
‘ Parts (except tires).....-.-e-ceeeeees 26.946 - 131,776 si 251,831 ae 715,344 
f Total cars and parts....... $140,683 $150,688 $1,905,695 $1,304,091 
eo c—~-Eleven Months; Ending May-— 

: TIRE EXPORTS 1913 1914 1913 1914 
Vaiue ‘Soar Value Value 

ae eer err Sree rer ne rt Se are tn a es ee ee ee ea a es ee $3 $385,430 $15,730 

: eR chee css rl ors redone orm cal toteee Gi prtaiea Paraer ave vucarech iw teibriolWs ulate iwi @th SNe GIene Sire $37,317 26,341 373,161 125,595 
| EINE, 5 ci'u Siacalar aside 0a niatheon&Grglnce! brs WW iwi Hin ole! e e1W.$oR)sinvyoreip.osS1Din: aime ntaraeseOper aa 132,879 148,512 981,631 1,310,930 
| RS ono ce erwin Miata (anec aan 6/0 Aca cacalpiwreig evéckvece oie RA wind bia: eriivw poRUa Fast eIeLy © oP care 150,046 112,365 1,166,101 792,961 
i ea i gi gl SipiE lala Selene Mo Se EW iS pal. ere We ae Re sene MIRE Wal arate 16,282 3,483 182.289 * 109,371 

Philippine Islands ..........esecee cee cece e cere reece eters nerreerseeeees 13,874 5,808 82,879 127,165 
NE ORE os 6. cacy asorn Sie aTS Wis lecd Ee 0 Rw WES Se AIR Flee wid Sele a ea SINS Oa ee Tene 46,418 77,935 340,613 570,337 
ee eee are ae ee eee $396,816 - $368,745 $3,512,095 $3,052,089 

DETAILS OF EXPORTS TO THE NON-CONTIGUOUS AMERICAN POSSESSIONS 

AMER, oi. vnkes canwiesasawenpns sewers 33 $64,029 58 $52,694 664 $1,111,753 638 $782,259 
EE a em isd na ane eNie we: Kar Ow sina a poe a wesle we : 8,675 +: 5,696 : ’ — 78,773 
hs RS oa ao cco 51a oem CORenoene ewes 20 25,018 25 20,590 307 381,711 272 302,899 
0S RED RDS erecta mi rep ety a ree ara 8,537 ae 8,186 ee 86,699 i 65,569 
Philippines—Cars ......--cceececessccccsccccccccees S¢ 75,095 22 30,313 466 562,930 610 716,334 
BR en dee aes ca 2342 Me 1,937 fe 46,239 63,328 
i oo ee ne eae as 1 600 10 12°704 8 10,850 40 47.193 
Ne | nico wigiare Wale einie-biw w eratein bi a/ale! we eTRIae om 125 7 3,280 2,089 6.755 
NN ee aed 110 $164,742 115 $116,301 1,445 $2,067,244 1,560 $1,848,685 
ME concn icdgaitinnciwcuicines res es 20,179 ne 19,099 be 236,495 mr 214,425 
Total cars afi NaTtS™ o..c.ccewvccocceccs ceeveces $184,921 $135,400 $2,303,739 $2,063,110 


*Does not include engines and tires. 


Cadillac Engine Runs 90 Days at 600 r. p. m. 


Jersey City, N. J., July 18—After running 90 days and 
reeling off 50,000 miles, the 1914 Cadillac stock engine that 
was started on the morning of April 8, ceased to revolve last 
evening. The engine, after being placed on exhibition for a 
while at the Crescent automobile showrooms, 2565 Boulevard, 
this city, will be shipped to the Cadillac plant, Detroit, for a 
thorough inspection. " 

The motor has been run at from 600 to 700 revolutions per 
minute, making about 535 miles a day, or a little over 22 
miles per hour. 
































Ohio City Cars Must Be Registered 


CoLuMBUS, OHIO, July 20—Attorney-General Hogan was 
called upon recently to give an opinion on the question if 
cars owned and operated by municipalities in Ohio would 
have to be registered. The same question was brought be- 
fore the attorney-general several years ago and decided that 
all motor cars in the state must be registered. The city 
solicitor of Cincinnati was not satisfied with this opinion and 
the question was again opened. Attorney-General Hogan 
ruled that all municipal motor cars must be registered with 
the state department. 
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Addition to Stearns Factory 
of 500,000 Square Feet 


Five Stories Of Latest Design 
Will Be Begun in August— 
Will Mean Doubled Output 


LEVELAND, O., July 18—The F. B. Stearns Co. will 
break ground in August for a new factory building to 
adjoin the present plant at 12963 Euclid avenue. The new 
plant will have 150 feet frontage on Euclid avenue and contain 
500,000 square feet of floor space. 

Plans for the structure were drawn by Albert Kahn, Detroit 
architect, who designed buildings for Chalmers, Ford, Hudson 
and other manufactories. Bids have been received from a 
number of contractors. The new addition will be five stories 
high, of concrete and steel construction and absolutely fire- 
proof. The designs call for unique type of building work and 
were determined upon only after Stearns officials visited a 
number of automobile factories over the country. 

President F. B. Stearns declared the output will be more 
than doubled by means of the new buildings and that the 1915 
series prospects make the move for more room imperative. 
“We have been unable to meet the demands for our cars,” 
said he. “That is why we believe we suffered last winter 
from moral depression rather than business languour.” 


Over $1,000,000 in New Machinery 


The Stearns company placed orders for more than $1,000,000 
worth of new machinery and planned building expansion 
several months ago. 

Along with the Ford assembly plant and the establishment 
of the Richard Automobile Co. in a factory of its own as 
prospects of the immediate future, several other Cleveland 
makers are said to be planning factory expansion. 


New Medium-Priced Car in the Fall 


The fact that the Stearns factory is making ready to pro- 
duce for fall sales a medium-priced car has direct bearing on 
the demand for more space. 

The body department which has been maintained in the 


Market Reports for the Week 


in general were steady in this week’s markets. Penn- 
sylvania petroleum dropped $0.05 per barrel due to 
overproduction, with a like reduction in Europe in sympathy 
with that on this side. Antimony came down $0.00 1-2 per 
pound, closing at $0.05 1-4. Both electrolytic and Lake Cop- 
pers declined, the former $0.00 1-5 and the latter $0.00 1-4 
per pound. Cottonseed oil closed at $7.23 a barrel, a loss 
of $0.09 for the week. Tin rose $0.10 per 100 pounds. The 
crude rubber market was dull without features. Up-river 
Para rose $0.01, closing at $0.71. 

Week's 


Mon. Tues. Changes 
05% 054 —)0Y 


Material 
Antimony 
Beams & Channels, 

100 II 2 1.20 
Bessemer Steel, 

ton 19.00 
Copper, .131146 
Copper, 13%A6 
Cottonseed Oil, 


Wed. 


Thurs. Fri. 
05% A 4 


Sat. 
05% 005% .05%4 


1.26 1.26 1.26 

19.00 19.00 19.00 19.00 
131149 113% 13% 13% 

13710 135% 13% 13 


bbl. 7.3 7.3 7.25 ‘ 7.20 7.23 
Cyanide Potash, 

7a P Me 
Fish Oil, Menhaden, 

Brown ‘ , .40 
Gasoline, . aa 1 .14 
Lard Oil, prime... .9: 93 .93 
Lead, 100 Ibs..... 3.90 3.90 
Linseed Oil oo ae 55 
Open-Hearth Steel, 

ton , 19.00 
Petroleum, bbl., 

<ans., crude... . Fe 75 
Petroleum, bbl., 

Pa., crude 
Rapeseed Oil, 

refined 
Rubber, Fine Up- 

River, Para.... . P ‘ , : ‘ 
Silk, raw, Ital.... } . " 

Silk, raw, Japan.. 
Sulphuric Acid, 

60 Baume 4 96 : .90 .90 .90 
Tin, 100 tb 55 1.75 31. 32.10 32.13 31.65 
Tire Scrap .04% 04% 04% 


19.00 


1.70 


1 
4.95 
4.35 
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old Royal Tourist plant will be removed to the parent factory 
as soon as the new addition is completed. The separation of 
this from the other departments of the Stearns plant has 
always been considered inconvenient. 


Overland Plant To Be World’s Largest 


ToLepo, O., July 18—Within a few weeks when the main 
building of the several which are under construction for the 
Willys-Overland Co. iscompleted the home of the Overland 
will have over 1,000,000 square feet more space and will oc- 
cupy all-told 60 acres of floorspace distributed among 64 
buildings. It will make the local automobile concern cne of 
the largest of all manufacturing plants in the world, all in- 
dustries considered. 

The new main building is a four-story structure 500 feet 
long and 410 feet wide, built entirely of reinforced concrete 
cn a foundation of concrete piling. The four floors will be 
used for body building, upholstering, painting, assembling 
and machine shops, while the basement will be used as a 
storage room. 

The second largest new building will have two stories, 400 
by 200 feet, and will be used exclusively for making coupés 
and open bodies. 

The new power plant of structural steel faced with brick 
will be 162 feet long and 134 feet wide, the power being 
furnished by 4 McNaul water tube boilers, each capable of 
developing 500 horsepower. The chimney, 205 feet high, will 
be one of the highest in this part of the country. 

In the rear of the new body plant a drying kiln, 236 feet 
long and 144 feet wide, has been installed. It has a capacity 
for handling 12,600 feet of 1-foot lumber per 24 hours. The 
blacksmith shop is being enlarged through the addition of a 
two-story building having 7,000 square feet of floorspace. 
Under the railroad tracks a tunnel is being constructed 
which will permit mechanics to take the cars to and from 
the testing oval without crossing the tracks. 


General Motors Cancels $2,000,000 in Notes 


New York City, July 20—The General Motors Co. has 
purchased for the sinking fund $2,000,000 of its 6 per cent. 
first lien 5-year gold notes in anticipation of its obligation to 
pay $2,000,000 cash October 1 to the trustee for sinking fund 
purposes. 

With the cash deposited, a total of $7,099,000 notes have 
been purchased, leaving outstanding $7,901,000 of notes 
which mature on October 1, 1915. 

The current fiscal year, which ends July 31, is proving a 
very prosperous one for the company. 

There were originally issued $15,000,000 of the notes. The 
sinking fund requirements were as follows: $1,500,000 cash 
to be paid to the trustee on or before October 1, 1911; 
$1,500,000 cash on or before October 1, 1912; $2,000,000 on or 
before October 1, 1913, and $2,000,000 on or before October 
1, 1914. 


Ford’s Sales for 9 Months, 203,194 Cars 


DETROIT, MicH., July 21—The Ford Motor Co. has built 
and sold 203,194 cars from October 1, 1913, to July 1, 1914. 
In other words, an average of better than 22,500 Fords have 
been built and sold every month for the first 9 months of the 
company’s fiscal year. Last year’s production of Fords was 
about 185,000 cars. This mark was passed by this year’s 
production in the middle of May. 


Lansden Co., Ltd., Moves to Brooklyn 


New York City, July 22—The Lansden Co., Ltd., has 
been formed by J. B. Wickery and associates, who have pur- 
chased the rights, patents and parts of the former Lansden 
company, of Newark, manufacturer of the Lansden electric 
truck. Mr. Wickery has removed the business to Brooklyn, 
where he will hereafter manufacture that vehicle and con- 
duct a general garage and repair station. 

Mr. Wickery has been manager for the trustee of the old 
Lansden company, since the trusteeship was created about 
a year ago. At the sale of the property on July 13, he pur- 
chased the name and good will of the company and has 
since acquired all patents, parts, patterns and plans which 
were purchased at the same sale by the New Jersey Ma- 
chinery Exchange. The incorporation of the Lansden Co., 
Ltd., is now in progress with a capital stock of $250,000. 

The property has been removed to Flatbush, where the 
company has leased the factory buildings between Flat- 
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bush and Nostrand avenues and the Long Island Rail- 
road, formerly occupied by the J. R. Corbin Co. This prop- 
erty has a floor space of over 13,000 feet with direct track- 
age to the Long Island system. ‘ 

The new company is not only in the market with the new 
Lansden truck, but proposes to conduct a general repair busi- 
ness in both gasoline and electric trucks at once. The new 
line will comprise electric units from 1,000 pounds to 5 tons 
capacity. There are about 1,000 Lansden cars in operation 
now. 


Pope Plant To Be Auctioned in Month 


HARTFORD, CONN., July 18—Col. George Pope, receiver for 
the Pope Mfg. Co., has been authorized by the court to sell at 
public auction that personal property of the company which is 
in Hartford, Conn. It is likely that it will mean the end of 
the Pope company as a motor car manufacturing enterprise. 
Other property, including the bicycle plant, is located in 
Westfield, Mass., but this is within the jurisdiction of Massa- 
chusetts courts. The motor car plant is in Hartford. 

Colonel Pope regards it as better to sell the machinery and 
equipment in small lots to avoid its being taken in one parcel 
by junk dealers. He expressed his belief that the small lot 
sale will bring in a greater return and it is hoped to secure 
a small payment for the preferred stockholders. Under all 
plans previously proposed it had not seemed possible to 
secure much, if anything, for them. 

Business at the Hartford factory, which has been con- 
tinued in part by Colonel Pope, is to be discontinued as soon 
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as possible. It is expected that the plant will be shut down by 
August 20. The receiver has $130,000 on hand and a divi- 
dend will be paid to creditors before September 30, it being 
regarded as more advisable to pay out the money than to 
keep it and pay taxes on it. 


Warm-Hand Steering Wheels for All Cars 


POUGHKEEPSIE, N. Y., July 18—The Warm-Hand steering 
wheels which have been marketed for 2 years for Ford cars 
will be supplied as interchangeable wheels for Overland and 
Studebaker cars this fall. The Warm-Hand Steering Wheel 
Corp., Poughkeepsie, N. Y., manufacturer of these wheels, is 
further going to supply specially constructed wheels to fit 
any make of car. These wheels will be interchangeable with 
the standard steering wheels, the same as on Fords, Over- 
lands and Studebakers. The heating device in these wheels 
consists of two electrical resistance coils inserted at opposite 
points in the rim of the wheel. Electric current to heat these 
coils ‘is furnished from the battery. 


Swinehart Tire & Rubber Co. Dividend Paid 


AKRON, O., July 18—Shareholders of the Swinehart Tire 
& Rubber Co. have received checks for the usual quarterly 
dividend of 1% per cent. a month ahead of time. The com- 
pany has decided to discontinue the policy of paying the 
dividend a month after it is due. The last previous payment 
was made on May 10. 


Automobile Securities Quotations 


EW YORK CITY, July 22—The automobile securities 
market for the past week showed practically the same 
inactive tone which has been apparent for some time. The 
feature of the week was the slight gain by the tire com- 
panies, Goodyear common gaining 4 points and the preferred 


vacuum oil losing two points, while Texas remained un- 
changed. The stocks of the automobile and truck manufac- 
turing companies suffered practically no change, the entire 
market for these stocks being very inactive. The general 
weak tone of the market affected Willys-Overland, the com- 


1-2 point. Goodrich preferred showed a gain of 3-8 while mon losing 1-4 point and the preferred 1 1-2 points. Full 
the common dropped 2 1-4. Oil stocks continued weak, quotations for the past week follow: 
Wednesday Thursday Friday Saturday Monday Tuesday Week’s 1913 
Security Bid Asked Bid Asked Rid Asked Bid Asked Bid Asked Bid Asked Change Bid Asked 

\jax-Grieb Rubber Co. com............. 220 oe 220 ore 220 “a 220 ae 220 oe 220 fe is 145 160 
Asax-Grtep Manner Co. pld oc. cecessesic 98 os 98 - 98 oa 98 — 99 ce 99 aie 1 94 106 
Aluminum: Castings pidec cc o0004 ves sews 98 100 98 100 98 100 98 100 98 100 98 100 97 100 
oe a a eee a eee re 83 92 82% 85% 82% &% 82! 85% 82% 85% 82% 85% —1% ote SS. 
Chalmers Motor Co. com............e+- 101 103 101 103 101 103 101 103 100 103 100 103 —1 105 112 
Chalmers Motor Co. pfd Siok. Gs alii Ves hy OPS a 94 95% 94 95% 94 9514 94 9514 94 96 94 96 ee 98 102 
Electric Storage Battery Co............. 51 51% 51 51% 50% 51% 50% 51 50% 51% 5034 514% +% i oe 
Firestone Tire & Rubber Co. com........ 305 308 305 308 305 308 305 308 305 310 305 310 275 281 
“irestone Tire & Rubber Co. pfd......... 108! 110 108! 110 108% 110 108% 110 108 110 108 110 — ¥% 103 105 
se a. ere 75 85 75 85 75 85 fe 85 75 85 75 85 85 95 
General Motors Co. com..............0: 9] 924, 91 92% 90 92 90 91% 90 92% 90 92% —1% 27% 29% 
General BOGS: 60. PEGs v.50 cice dda eens 9] 93 I1X% 93 917% 921% 91% 1% 91% 93 I1Y 93 —% 73 74 
. He. SOO Se. COMB os oon cicicca sc ciawe 26 27 25 14 25 24% 25 24% 25% 2334 24 23% 24 —2% 29 30 
mB Coreee Ce. OER, a kx 6 os scivorwnvinns 88 89 8838 90 883% 90 8834 90 8836 88% 883g 88! + %% 90% 92 
Goodyear Tire & Rubber Co. com........ 170 174 170 174 170 174 170 174-174 178 174 178 +4 310 316 
Gioodyear Tire & Rubber Co. pfd 97 98% 97 98Y 97 98% 97 9814 97% 99 971% 99 + ¥Y% 98 99 
Grae Ee Dee TG.. Wiss is ck ase venes cons 98 102% 98 102% 98 392, 98 102% 98 102% 98 102% . sie oe 
International Metor Co. com a 3 A= 3 . 3 ‘ 3 ae 3 sie 3 ; 3 5 
International Motor Co. pfd.......... 3 9 3 9 3 vs, 3 9 3 9 3 3 P 18 25 
Kelly-Springfield cl a eS eee 55 60 54 56 54 4U 50 60 50 55 20 54 —J ee ae 
Nelly Springfield Tire Co. Ist pfd pine e ae 70 80 70 80 70 80 70 80 72 _80 70 80 de — 
Kelly-Springfield Tire Co. 2d pfd........ eT 108 90 100 90 100 90 100 90 100 90 100 es = 
Lassen BlOtae ©O. COURS. ¢i6<.c0 os cee cele oss ete 1: a 18 - 18 es 18 a 14 = 4 15 20 
Loner Deter Ce, DiGs iccs ccc kiccncsanas wa 41 ‘ 41 ee 41 ae 41 ee 40 ake 40 ie co 
Maxwell Motor Co... COM. «cc scccccereces 14! 14% 14! 1434 1414 14% 1414 14) i4 145g 14% 1434 —¥y% 23% 3u 
Maxwell Motor Co. Ist pfd Soe. re ete wa ae ee 43 4 44 43 45 43 45 43 +5 43 45 43% 45 © 24 26 
Maxwell Motor Co, 2d pfd.........--2: 17 19 17 19 17 19 17 19 17 19 17 19 r 6 8 
BRICY MUDDET Oink on cesie disiesievieenevs 138 140 138 140 138 140 138 140 138 140 138 140 ‘ 133 137 
New Departure Mfg. Co. com..........- 125 127 125 27 125 27 125 127 124 126 124 126 —1l1 - ste 
New Departure Mfg. Co. DE dae aceneks 105 108 105 108 105 108 195 108 105 108 195 108 aos as a 
Packera Meteor Ca. COM. ..ccc cs cette 103 112 103 112 103 112 103 112 103 112 103 112 a aie 
Packard Motor Co. pfd.............0005 97 100 97 100 97 100 97 100 97 100 97 100 “ 98 102 
Peerless Motor Co. com.......cccscccore 10 17 i9 17 10 17 10 17 10 17 10 17 aF 45 56 
Peerless Motor Co. pfd.....cccsccccccer =< 50 ; 50 : 50 ve 59 oe 50 oe 50 oe ate 96 
ee eee eee re ee me 1 me 1 - 1 sie : : - : seg on” 10% 
Pope Mfg. Co. pid... ...sccccecccccccees ee 3 .. 3 ++ 3 +. ‘ “+ ‘ +. c =. 28 33 
Portage Rubber Co. com....ccccccccseee Be 30 oa 30 oe 30 , 30 “r 30 os 30 ays ae 45 
Portage Rubber Co. pfd....ccccccccsccee ae 90 pre 90 a 90 is 90 os 90 i co 99 ars snes 96 
‘Reo Motor Truck Cos... .6scervcssones 11yY, 12! 11% 12% 11Y% 12% Lis 12} 11% 8 12) 11y% 12} ie sks 11 
Reo Motor Car Co... .cccscccccvecscces 18 19 18 19 18 19 18 19 19 20% 19 2023 1 J 19 21 
Rubber Goods Mfg. Co. pfd........ ei icy aie = os “ oe . oe °° in we = inte rae 
Russell Motor Co. _ re eet os ° — : oe o« oe ° oe eo = wi ss nee 

Russell Motor Co. pfd....-.-.ccccescccee ss . ia se ea ae ee ss “s +: ae .: p ay 
Splitdorf Plectric Cb. aa Sst percocet alas Roost 40 50 40 50 40 50 40 50 40 zs 40 50 ste ae 

Stewart Warner Speedometer Corp. com.. 52 53 52 53 52 53 52 53 ae 5! 52 —1l om 

Stewart Warner Specdometer Corp. pfd.. 99 101 99 101 Ae 101 — oe 101 " 3 7” 101 - ae 101 i 33 a: 
Studebaker Co. COM. .ooc0 cicecc coe cenesee 30% 31% 30! 31% 2834 30% 29% 30% 29 2 30% is a" iy fe aD be 
Studebaker Co. pfd......cccccccccsccees 82! 86 83 86 82% 86 83 86 8242 86 82%, 86 7 32 Se 86% 
Swinehart Tire & Rubber Co.......-+-+: 85 87 85 87 85 87 85 87 85 ie 85 85 ee 85 &8 
Texas Company ....-cccccsccscccseccces 1391 140 139} 140 139 140 139 140 ‘ 135 135% 135 135% —6 Say oe 
U. S. Rubber Co. com........eeeeseeeees 56 563g 56 5634 56 57, S56 56% S56 GS? —1% 60% 6% 
yy agg" eee 100% 102 101 102 101 10134 100% 101% 100% 100% 100% 109% —2™% 104 104% 
Diet MEE TIS «wens wensserscienee cers 218 221 217 220 219 220 217, 2200-217, 2200 216 219 —2 is ee 
EE cc ucomeneresaniersent 107, 110 «109s 110, 107,110 107, 110 107, 110 107,110 +, 102  1¢4 
Willys-Overlend : eer rr 90% 91 90% 90% = 89 90 89 90 8934 90% 8934 90% —¥Yy 56 62 
Willys-Overland Co. pfd......++s+esee% : 7 944% 95% 93% 95 93 95 93% 95 9342 95 —14% 84 60 


A 97 
*The par value of these stocks in $10; all otkers $100. 
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Detroit’s Exports in 6 Months $3,154,875 


Michigan Export of Cars and Trucks for Half Year 
Total 4,207—3,324 of These Manufactured in Detroit 


Lt ee MICH., July 18—During the first 6 months of 

1914 out of 4,207 pleasure and commercial cars which 
were exported from the state of Michigan to foreign coun- 
tries, 3,324 or 79 per cent. were manuiactured by concerns 
located in Detroit. The value of the cars exported by Mich- 
igan manufacturers is $3,942,423, of which $3,154,875 is to 
the credit of Detroit. Including parts and accessories the 
total export for the state was $5,819,489 of which $4,752,268 
is credited to Detroit manufacturers. 

A comparision with the export business during the first 
6 months of 1913 for the whole state of Michigan is not pos- 
sible as only since the beginning of this year the customs de- 
partment is keeping a separate record, but the figures were 
obtained for the city of Detroit. 

From January 1, 1914, to June 30, Detroit manufacturers 
exported 3,205 pleasure automobiles valued at $3,030,251 or 
an average of $945 per car while during the corresponding 
period in 1913 a total of 2,149 pleasure cars were exported 
having a total value of $2,542,937 or an average of $1,183 per 
car. The increase in pleasure vehicles exported this year is 
thus 49.1 per cent. In total value it represents an increase 
of 19.1 per cent. The number of commercial cars exported 
was 119 having a value of $124,624 or an average of $1,047 
per vehicle, while during the first half of last year 177 utility 
cars having a value of $165,209 were exported, their average 
price being $933. There has thus been a falling off of 32.8 
per cent. in the number exported and 24.5 per cent. decrease 
in total value. 

Automobile parts and accessories of a total value of $1,- 
597,393 as against $1,404,082 for the first half of 1913, have 
been exported which represents an increase of business of 
13 per cent. in favor of this year. 

Of the 3,205 pleasure vehicles exported between January 1, 
and June 20, 1,785 or 55.5 per cent. went to England. Their 
total value was $1,302,868 or $780 per car; 1,056 or 32.8 per 
cent. having a total value of $1,359,529 or $1,297 each, were 
shipped to Canada; 184 or 5.7 per cent. having a total value 
of $133,033 or $723 each, went to Australia; 95 or 2.9 per 
cent. went to South Africa, their total value being $72,676 
or an average of $714 per car; 78 were exported to New 
Zealand, their value being $63,170 or $810 each; 6 cars of an 
average value of $801 each were sent to Japan and one went 
to China being valued at $4,169. 

Of the 119 commercial vehicles exported 87 or 73.1 per 
cent. went to England. They had a total value of $71,702 or 
$824 per vehicle; 30 were shipped to Canada, their total value 
being $50,773 or $1,693 each; one went to New Zealand 
valued at $1,248 while one was shipped to South Africa, it 
being valued at $901. 

Of the $1,597,393 worth of parts 90 per cent. is credited 
to Canada, 3.5 per cent. each to England and Australia and 
the remaining 3 per cent. is divided among South Africa, 
New Zealand and Japan. 


Chamber of Commerce in Summer Session 


CHRISTMAS Cove, ME., July 21—Special Telegram—Sam- 
uel Miles, erstwhile general manager of the National Auto- 
mobile Chamber of Commerce, and previous to that manager 
of the Automobile Board of Trade, and the National Assn. 
of Automobile Manufacturers, is entertaining officers of the 
N. A. A. C. and their guests to the number of twenty-two at 
his summer home, Clifton, overlooking the Atlantic Ocean at 
this point. 

Entertainment is one of Mr. Miles’ strong factors, and 
since the arrival of the guests here last Saturday, both he 
and Mrs. Miles have been excelling themselves. Fishing, 
baseball, shooting and swimming, have been the recreation, 
the blues beating the grays in the annual baseball struggle. 

But it is not all pleasure as the N. A. A. C. will devote one 
day to business routine, this meeting taking the place of one 
of the regular ones in New York. 

Among those present are: Col. Chas. Clifton, president, 
N. A. A. C.; W. C. Leland, first vice-president; H. H. Rice, 
second vice-president; and directors C. C. Hanch, W. E. Metz- 
ger, and L. H. Kittredge. Among the others present are: 


R. D. Chapin, Thos. Henderson, H. M. Swetland, S. D. Wal- 
don, D. J. Post, Chas. Thadeus Terry, Geo. Pope, Albert 
Pope, W. M. Sweet, F. C. Billings, F. A. Nickerson, S. Ed- 
wards, Chas. E. Thompson, Robert E. Garden and T. Wet- 
zel. Alfred Reeves, general manager of the N. A. A. C., is 
acting as Master of Ceremonies. 


Chalmers Men Optimistic on Trade Conditions 


Detroit, MicH., July 21—Special Telegram—About 450 
dealers from all over the country attended the annual con- 
vention of the Chalmers Motor Co. held at Cedar Point, O., 
July 17 to date. The new models were shown for first time 
on the boat taking party to convention place. 

President Hugh Chalmers in his address said: “If any- 
one questions the economic soundness of the automobile in- 
dustry I recommend him to visit Detroit. Detroit is the 
biggest part of the automobile industry and Detroit is more 
prosperous right now than scores of cities with bi® manu- 
facturers in other lines. The country envies Detroit its 
prosperity, simply because Detroit men have been wise 
enough to build up in their city this great industry which 
is the wonder of the world. With crops reaching a record 
mark, I do not see how the country can endure any serious 
or protracted slump.” 


Preliminary Injunction for National Carbon 


New York City, July 17—A prelimirs’v iniunction has 
been handed down in favor of the National Carbon Co. in its 
suit against the Bright Star Battery Co. in the U. S. District 
Court for the Southern District of New York. The suit, 
which involves the use by the Bright Star Company of the 
words “Mars-Chlor” and “Tun,” as well as the use of cer- 
tain numbers, was brought June 29. The preliminary in- 
junction is issued under date of July 17. 


In the terms of the injunction, the Court enjoins the Bright Star 
Battery Co. and all its agents, employees, ete., at the end of 20 
days and during the pendency of the 
“Mars-Chlor” or the syllable or word 


suit from using the word 
“Tun” on “batteries, or on 
the cartons, containers or wrappers or on price lists, circulars or 
other printed or written matter in connection therewith, or the 
numbers from 1,600 to 1,699 or from 1,700 to 1,799 in the positions 
in which they have been heretofore used.” 


Two Receivers for U. S. L. Company 


BuFFALO, N. Y., July 22—Special Telegram—Judge John 
R. Hazel of the Federal Court here, has appointed James 
E. Roberts and James O. Moore receivers for the United 


States Light and Heating Co. of Niagara Falls, N. Y. Louis 
S. Posner, of the law firm of Dos Passos Bros., of New 
York City consented to the appointment of a new receiver- 
ship upon the filing of an equity action against the company 
by Alfred Stickney, of New York City. The action was in- 
stituted by the Central Trust Co., which has a claim of 
$450,000, said to be a preponderance of the indebtedness of 
the company. Yesterday Mr. Posner made a motion to have 
stricken from the records of the court the answer of A. 
Henry Ackerman, of Niagara Falls, vice-president of the 
company, admitting allegations of fraud and mismanage- 
ment in actions brought by the Picher Lead Co., of Joplin, 
Mo., and consenting to a receivership. Mr. Moore was ap- 
pointed receiver last week. 


Walpole Creditors May Get 10 Per Cent. 


Boston, Mass., July 20—Attorney R. G. Curtis, represent- 
ing the reorganization committee, informed Judge Dodge in 
the U. S. District Court today that if the reorganization of 
the Walpole Tire & Rubber Co. as planned was effected, cred- 
itors would get 10 cents on the dollar. Claims amounting to 
approximately $1,750,000 have been presented and it is esti- 
mated that these claims will be reduced $500,000 before they 
are allowed. 

The receivers report cash on hand amounting to $130,000 
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and cash on special deposit of $63,000. On the question of 
additional compensation for the receivers, attorneys for the 
creditors suggested $5,000 each for the receivers and $10,000 
counsel fees. 

Pending an agreement on what should be paid at this time 
the matter was continued, the receivers have requested 
$35,000. They have already received $18,000. 


New Packard Patent Has Broad Claims 


DETROIT, MicH., July 20—I notice in your current issue 
your reference to another patent of Edward P. Cowles, which 
was issued to the Packard company on the 14th instant. The 
inference might be drawn from your article that this patent 
relates only to removable and interchangeable wheels, where- 
as as a matter of fact some of the claims cover the steering 
knuckle and bearing arrangement without regard to the re- 
movability of the wheel. 

A close analysis of the patent shows that claims 7 to 11 
and 16 to 18 relate to removable and interchangeable wheels, 
and claims 12 to 15 to removable wheels regardless of inter- 
changeability. 

Claim 5 also covers a detachable wheel but relates more 
particularly to the arrangement of the trunnions of the 
steering knuckle between the inner and outer hub members. 

Claims 1 to 5 and 6, I believe, cover broadly the use of a 
wheel and steering knuckle in which the inner of the two 
ball bearings is approximately vertically in line with the 
point of contact of the tread of the wheel with the 
ground, and claims 2, 3 and 4 relate to such a wheel and 
bearings with an inclined steering spindle. 

I think claim 4 is a fair example of this group of claims, 
and reads as follows: 

“In a motor vehicle, the combination with the front axle, the 
stepped spindle pivoted thereto, a large bearing mounted at the 
base end of said spindle, and a smaller bearing mounted at the 
outer end of said spindle, of a wheel having a hub mounted on 
said bearings and inclined so that the point of contact of the 
tread thereof with the ground is approximately vertically in 
line with the inner and larger of said bearings.”’ 


While undoubtedly the detachable and _ interchangeable 
wheel feature of this patent is of considerable interest to the 
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industry due to the fact that the wire wheels that are now 
being introduced are made both removable and interchange- 
able, yet I believe that the inclined steering knuckle feature 
is fully as interesting, and is likely to prove as important, or 
more so, to the industry at large—Packard Motor Car Co., 
MILTON TIBBETTS, patent counsel. : 


Four-Wheel Drive Co. Holds Annual Meeting 


CLINTONVILLE, WIs., July 17—The annual meeting of the 
stockholders of the Four-Wheel Drive Auto Co. was held 
in this city on July 14. Chas. Hagen, of Black Creek, Wis., 
and Chas. Folkman, of this city, who have been identified 
with the company since its organization, were re-elected. The 
board of directors was increased from seven to nine mem- 
bers. A. Kuckuk, of Shawnee, Wis., and A. W. Priest, of 
Appleton, Wis., were elected as directors. 

W. A. Olen, John Kalmes, Frank Gause and D. J. Rohrer 
were respectively re-elected president, vice-president, secre- 
tary and treasurer. 

The company expended about $50,000 in the past year for 
permanent improvements to its factory and in machinery. 
A dividend of 4 per cent. on all stock outstanding on June 30, 
1914, was declared and paid in cash. 

The sales for the past year for its trucks showed an in- 
crease of 165 per cent. over the previous year. 


Changes Name to Metal Auto Parts Co. 


INDIANAPOLIS, IND., July 17—The Schiedel-Thompson 
Mfg. Co. has changed its name to the Metal Auto Parts Co. 
The management and stockholders remain the same as in 
the old company. 


Marsh To Make the Caesar Light Car 


ANDERSON, IND., July 16—A. R. Marsh, formerly connected 
with the Vulcan Mfg. Co., Painesville, O., maker of the Vul- 
can car, has disposed of his interests in that company, which 
he organized and whose product he designed throughout. 
He will enter the field of lighter, lower-priced cars. The 
new car will be called the Caesar. 





Two Jets and Three Air 


CHIcAGO, ILL., July 20—The new Rayfield model G car- 
bureter, which is the successor to the model C made by the 
Findeisen & Kropf Mfg. Co., is characterized by three air 
valves and two gasoline jets. The carbureter is similar to 
the model C, and the adjustments are the same except that 
the air valve adjustment has been eliminated entirely. The 
primary jet supplies all the gasoline required when the 
motor is idling and the auxiliary jet is controlled by a me- 
tering pin which is gradually brought into play as the speed 
of the motor increases. ; 

The three air openings are also automatic. The primary 
air opening is fixed and the other two are operated by the 
suction of the motor. These valves are shown in the sec- 
tional view on this page. The fixed air opening is at A, and 
the auxiliary air valves B and C operate together in con- 


Valves on New Rayfield 


nection with the piston D in the auxiliary gasoline chamber 
The purpose of the piston is to prevent the air valve 
from fluttering on sudden throttle changes or other difficult 
conditions. The upper air valve B operates the metering 
pin F, which supplies an increasing amount of gasoline in 
direct proportion to the amount of air admitted. This auxil- 
iary jet is not in operation until the motor has increased its 
speed sufficiently for the suction to open the valve B. 
There are only two adjustments, low and high. Both con- 
trol the amount of gasoline. These adjustments are shown 
on the exterior view of the carbureter at L, and H L con- 
trols the low speed and H the high speed. These carbureters 
have been adopted as standard on the Winton, Chandler, 
Chalmers, National, Jeffery, Lozier, Haynes and other cars, 
and negotiations are under way for other makes. 


























Exterior view of new model G waterjacleted Rayfis'd 





Sectional view of the new model G Rayfield carbureter 
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Superintendents and foremen of the Firestone Tire & Rubber Co., Akron O., grouped at the old Firestone Homestead, the home of H. S. Fir: 
where a fine dinner an: 


A New World’s Dirt Track 
Record—25 Miles in 22:07” 


Barnes in Romano Establishes New 
Mark at Portland, Ore., in Struggle 
with Tetzlaff and Carlson in Maxwells 


ACOMA, WASH., July 20—In the free-for-all at the Rose 

City track, Portland, Ore., July 12, Percy F. Barnes, in 

his Romano, hung up a world’s record for 25 miles on a dirt 

track of 22 minutes 7 1-5 seconds. He drove a sensational race 
against Tetzlaff and Carlson in their Maxwell mounts. 

This is the fastest time ever made on the Portland track. 
Tetzlaff suffered a slight engine trouble on the twenty-first 
mile which lost him a quarter of a lap and the race. Brock, 
in his Wright special, traveling in second place in the sixth 
lap, went out in the seventh with a flat tire. 

In the first heat of the 3-mile event Tetzlaff won from 
Brock in 2 minutes 37 seconds. In the 5-mile race from a 
standing start Barnes in Romano won in time of 4 minutes 
30 seconds. The second heat of the 3-mile free-for-all open 
was won by Tetzlaff, thus giving him the race without a 
deciding heat. He did the 3 miles in 2 minutes 36 2-5 seconds, 
Brock again taking second and Barnes third. 

“Plucky” DeAlene went into the race with a badly crippled 
Marmon, but managed to make the circuit twenty-five times 
without going through the fence, although his transmission 
was faulty and several spokes in his rear wheels broken. 
The attendance was fair for a combination motorcycle and 
motor-car exhibition. 

A series of accidents occurred on Saturday, July 11, at the 
Rose City track. Ray Brock, in backing up to the starting line, 
broke a magneto shaft, which put him out of the race. 
Kennedy, in his Chalmers six, was just starting when the 
differential housing gave way and he was No. 2 out in the 
same race. In practice H. Goetz in a Nyberg Special threw 
a wheel, and car was unsafe to run and he was out of race. 

Of the three Maxwells which started in the first race, only 
one, Tetzlaff’s No. 3, was in running order at the finish. In 
consequence the program was badly shot to pieces. The track 
was in fairly good condition, being well oiled. 


Maxwell To Retract Speedway Advertising 


New York City. July 21—The Maxwell Motor Co., Detroit, 
has agreed to retract its advertising which followed the 
Indianapolis race, May 30, when the Maxwell car No. 25 
which finished in the race was advertised as the Maxwell 
“95.” which is the regular model of the company. 

The contest board of the American Automobile Assn. took 
the matter up at its meeting last week and decided that the 
Maxwell company would have to publicly retract by publish- 
ing an advertisement in one of the daily papers in each city 


and town in which the original advertisements had been 
published. In addition the retraction will be made through 
the weekly and monthly class publications. With the retrac- 
tion goes a cash fine of $500. 

The advertisement frankly states that there is not any 
similarity between the Maxwell No. 25 which finished the 
Indianapolis race and the Maxwell “25” which is being reg- 
ularly sold to the trade. 

Clifford Ireland, Peoria, Ill., was appointed contest board 
representative for Illinois. 

Omar Taft was suspended by the board until Jan. 1, 1916, 
for his connection with the entry of a Delage car and its 
failure to take part in the recent Santa Monica races. 

The Detroit track, on which the recent cyclecar meet was 
held July 4, was suspended until January, 1915, this being 
a licensed track under the A. A. A. The suspension was for 
issuing sanction to the cyclecar organization which sanctioned 
the meet. 


Firestone Factory Foremen Hold Outing 


AKRON, O., July 21—A party composed exclusively of 170 
superintendents and foremen of the Firestone Tire & Rub- 
her Co., this city, held an outing on July 11 at the Old Fire- 
stone Homestead, 80 miles away, H. S. Firestone was host. 
After dinner there was a ball game. There were also many 
other games. 


DePalma and Burman in Elgin —10 Entered 


CHICAGO, ILL., July 21—Ralph DePalma with the German 
Mercedes that won the French Grand Prix, and Bob Burman 
with the Peugeot, are the latest entrants for the Elgin Road 
Races, August 21-22, each being entered in both events. 
This makes ten entered to date: Two Marmons, two Peugeots, 
two Sunbeams, two Stutzes, the Mercedes and Rickenbacher’s 
Duesenberg. The Rudge-Whitworth. Company, Ltd., which 
announced that it would offer prizes for the first race, has 
extended its offer to cover both races. Prizes are to the 
car coming in first, $200; second, $100. 

It is expected that two Mercer cars again will be entered. 
Spencer E. Wishart, who is now spending his honeymoon in 
Europe, will return to this country in ample time to tune up 
one of the Mercers for the Illinois meet, and Edward Pullen, 
driver of the winning Grand Prize Mercer, is now on his 
way back from the Pacific Coast and will get the second car 
in shape. 


3-Day Economy Run for Stock Cars Planned 


MILWAUKEE, Wis., July 20—An economy run for strictly 
stock cars, lasting 3 days and covering approximately 575 
miles, is planned by the contest board of the Wisconsin State 
Automobile Assn., as a revival of the annual contest for the 
Milwaukee Sentinel $1,000 trophy, hung up in 1910 by Charles 
F. Pfister, Milwaukee millionaire and publisher, and already 
contested for three times in reliability competitions. The 
running of the event was called off in 1913 because of the 
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failure of the A. A. A. to issue a sanction because it had no 
stock car registrations, and the same condition existed this 
year. So great was the demand of dealers for a Badger con- 
test of some kind that the state contest board today decided 
to try an economy run. The donor of the trophy has con- 
sented to a change in the deed of gift to make this possible. 
In fact, Mr. Pfister suggested the idea of substituting an 
economy test for the reliability tour: when he was advised 
that the reliability was an impossibility. 

Tentative plans for the 1914 tour fix the dates for Thursday, 
Friday ana Saturday, September 3, 4 and 5. The first day’s route 
is from Milwaukee to Green Bay via Algoma, Wis.; the second, 
from Green Bay to Madison through the Fox river valley, and the 
final day from Madison to Milwaukee by way of Janesville, Beloit, 
Kenosha and Racine. The total mileage of this trip would be 475. 

Only stock cars, equipped per catalogue, will be eligible to enter 
and contesting cars will be graded according to price, number of 
evlinders, weight including occupants; piston displacement, ete. 
There will be technical examinations before and after the run and 
penalties will be inflicted for broken or inoperative parts. The 
rules will be original with the Badger association, although the 1911 
contest regulations of the A. A. A. will be applied to some extent. 


Rickenbacher and Mulford at Galveston 


New York City, July 21—The entry of Eddie Ricken- 
bacher with his Duesenberg car, Ralph Mulford with his 
Peugeot and Mel Stringer with another Peugeot, has brought 
the entry list in the Galveston Beach races on July 29 and 
30 and August 1 and 3, up to fifteen. 

The list includes the following drivers and their cars: 


DRIVER CAR DRIVER CAR 
| Rickenbacher. Duesenberg Joe Le Cain.....% Chevrolet 
S. FL Duesenberg. Duesenberg Charles Keene... Beaver Bullet 
Bill Endicott. .... Duesenberg Conde Moseley... Studebaker 
Not) ramed .. Duesenberg Hi. L. Kindred.... National 
Joe Toran.. .. Metropol George Clark.... Texas 
Not named ... Metropol Rare POUR eines Mercer 
Not named . Metropol Not named....ce- Delage 
( 


handler. ... Braender Bull Dog 


It is expected that the crowd at Galveston this year will 
be greater than at any previous meet. The big event will be 
the Cotton Carnival Sweepstakes, for which cash prizes 
amounting to $3,250 are offered. Sixteen events are on the 
list for the 4 days’ racing, and the cash prizes amount to 
$4,650, in addition to which a number of valuable trophies 
will be hung up. 

Barney Oldfield is expected to participate in the races. At 
present he is endeavoring to secure a fast car. for the meet. 

The grandstands, with a seating capacity of over 4,000 
people, are more than half completed, and are being built 
this year of sufficient strength to hold up 8,000. 


Brooklyn Dealers Play for a Day on Long Island 


New York City, July 21—More than 150 dealers, mem- 
bers of the Brooklyn Motor Vehicle Dealers’ Association at- 
tended the third annual outing of the organization which was 
held today at Witzell’s Grove, College Point, L. I. The start 
was made at 10 o’clock from Grant Square in Brooklyn, the 
procession of about forty automobiles taking well-traveled 









stone, President of the company. There were 170 guests in the party riding in forty automobiles from the factory at Akron to the Homestead, 
sports were enjoyed 


roads to the Long Island Sound meeting place. In the morn- 
ing there were two baseball games. Wm. Ellenbeck’s team 
defeating Wm. Severn’s 11 to 3 and the Martin-Evans team 
defeating the Julius Bindrim team 5 to 2; in the play-off, the 
Martin-Evans team won, the score being 6 to 0. During the 
afternoon there was the usual program of sports including 
running, rowing, swimming and wrestling. All told there 
were more than fifty prizes distributed, most of which were 
donated by members of the Brooklyn Trade. The affair was 
brought to a close at a late hour with a vaudeville entertain- 
ment and two 10-round boxing bouts. 


Overland Business Gains 40 Per Cent. 


NEw York City, July 20—The Willys-Overland Co. closed 
its fiscal year on June 30 with an increase in output of cars 
of slightly over 40 per cent. and nearly as large a gain in 
gross earnings. It is considered the best year in its history. 

The net profits are expected to run between $6,500,000 and 
$7,000,000, or better than 30 per cent. on the $20,000,000 com- 
mon stock, now paying regular dividends of 6 per cent. The 
common stock has advanced from 57% to 90. 


Motor Truck Club Discusses Service 


NEw York City, July 21—A meeting of the Motor Truck 
Club on the evening of July 15 was attended by more than 
forty representative members and guests. Service, its uses 
and abuses, was the subject of discussion. Four papers were 
presented. D. O. Skinner, advertising manager of the Inter- 
national Motor Co., presented a brief paper, in which he de- 
scribed the system of service in vogue at the new plant of 
that company at West End avenue, 63d and 64th streets, this 
city. He stated that it was a separate and distinct branch 
of the business, responsible only to the executive department, 
and in no sense auxiliary to the sales department. W. L. 
Day’s paper on service from the manufacturer’s standpoint 
was read by C. B. Warren, manager of the New York City 
branch of the General Motors Truck Co., while J. W. Perry’s 
paper on the same subject was read by D. C. Fenner. Mr. 
Perry is manager of the New York Lippard-Stewart agency. 

Prior to the reading of the papers, President G. H. Duck 
began the discussion by a strong plea for standardization of 
service as one of the most important of the tasks now before 
the motor truck industry. He decried the lethargy of the 
majority of those interested in the development of the busi- 
ness and urged that manufacturers and dealers and even 
owners get together and discuss the question with a view to 
definite action. 

Following the reading of the papers, the subject was dis- 
cussed. The opinion seemed to prevail that efficient service 
is indispensable, but that it is not fair to render it free to 
an extent limited to the discretion of the local service man- 
ager or of the sales manager. It was agreed that the work- 
manship and material guarantee should be rigidly adhered 
to, some even favoring guaranteeing the truck for life in 
these particulars; but free service was universally con- 
demned. 
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Sixteen Perfect Scores 
in Trans-Alpine Run 


Of Five American Cars Among 
Seventy-Five Entries, Only 
Three Cadillacs Finish 


VIENNA, July 5—After 8 days of actual road traveling 

during which they covered 1,832 miles through the most 
mountainous sections of Austria, sixteen among seventy-five 
cars which started in the fifth annual Alpine tour finished 
with perfect scores. These are: four Audi, one Benz and one 
Opel cars—all German; three Austrian Daimler, three Ital- 
ian Fiat, two Belgian Minerva-Knights and one British car, 
a Rolls-Royce. 

Of the five American cars which started in the trial—three 
Cadillacs, an Overland and a Chevrolet—one of the Cadillac 
cars finished as a contestant, while the other two completed 
the tour as non-contestants, after having reached a night 
control after the scheduled time, and also after having been 
ditched. One of these Cadillacs also had the misfortune of 
being supplied with paraffin instead of gasoline, and this was 
the cause of troubles. The other two American cars met 
with road accidents on the first day and were withdrawn. 

All the cars were driven by either the owner or some gen- 
tleman or amateur driver, and this reason accounts for many 
cars losing points on account of the drivers taking too great 
chances on the difficult, hilly route. 


Few Serious Mechanical Troubles 


There were very few cases of serious mechanical troubles, 
the worst being broken piston rods, broken oil pipes, while 
there were plenty of minor troubles such as sooted spark 
plugs, a clogged jet, a leaky gasoline tank. The ditching of 
cars was also the cause of many points being lost. 

The tour was the severest as yet promoted in Europe for 
ordinary stock cars. Of the 1,832 miles comprising the 
route, there were 530 miles or 28.9 per cent. over passes of 
which there were twenty-seven of more than ordinary im- 
portance. The slope varied from 1 in 16 to 1 in 4.5. On the 
Niederalp there were stretches with a 24 per cent. gradient, 
on the Tauern 23 per cent., and on the Seeberg about 21 
per cent. grades were ascended. 

Eight cars which had completed the entire route without 
the loss of a point lost their perfect scores in the final ap- 
pearance examination, and this gave way to much protesting, 
as the contestants rightly claimed that the tour was a road 
test and not an appearance contest. 


Sixty-two Cars Completed Tour 


From the seventy-five cars which started, sixty-two com- 
pleted the tour, but of this number only fifty as contestants, 
the other twelve having lost so many points that they were 
only considered as non-contestants. Two cars—an N. A. G. 
and a Laurin-Klement—were disqualified for violation of thé 
rules governing driving through towns. There were 13 
cars which did not finish. 

Of the 1,832 miles of the tour, 743 miles were over roads 
which had not been included on previous Alpine trials. 


The novelty of this year’s tour was the hill climb, and speed 
trial over a.level stretch. The climb was made over a course of 
about 5.6 miles on the Katschberg, the slope being 1 in 4.8 maxi- 
mum. A minimum time was allowed each car, being based on the 
cylinder area, a car with a cylinder area of 2,000 c.c. was allowed 
40 minutes while one with 8,500 c.c. or over was allowed but 10 
minutes to make the ascent. The fastest time was made by the 
Rolls-Royce, having a piston displacement of 7,410 c.c. and making 
the climb in 7 minutes 18 seconds or 4 minutes 27 seconds better 
than the allowed time. The car which made the best record against 
its allotted time was the Austin, with a piston displacement of 
3,160 c.c., by covering the course in 11:58 or 12:32 better than the 
scheduled time. 

The most difficult part of the tour was the ascent of the Tur- 
racher Pass, 38 miles long, with a maximum slope of 10 per cent., 
but with so many difficult turns, donkey-back bridges, caniveaux 
and other natural road difficulties, that about 30 per cent. of the 
contestants lost their clean score in this ascent. Many had recourse 
to horses to pull their car either because they could not get a going 
up hill or because they stalled and could not restart. 

Contestants were started at an interval of 5 minutes in order to 
prevent the course being blocked. On some of the other passes the 
cars were started at 10 minutes’ interval. 
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It was resting day on the third in Trieste and on the next morn- 
ing the trip to Toblach, 248 miles, was made. The Cadillac driven 
by Mrs. Boston skidded into soft earth and could not move out 
without outside assistance. After being again on the course the 
car came near running down a deep embankment and only a heavy, 
big stone retained it from a serious accident. 

On the ninth day the tourists drove 214 miles, 
most strenuous part of the tour. The Turracher Pass of 38 miles 
with its donkey bridges, caniveaux, turns, curves, caused more 
losses of points than all the other passes caused. Imagine a rise of 
2,440 feet within a stretch of 4.8 miles, with several other rising 
stretches but not quite as bad. 

On the tenth day, 221 miles, the speed trials were held over a 
distance of 3.1 miles. Here, like in the climb, each car was allowed 
a limited time to cover the distance. The Rolls-Royce covered the 
3.1 miles in 2:43 3/5 or 12 seconds ahead of its minimum time. It 
represents a speed of 68.9 miles an hour. The little Singer made 
the distance in 4:10 or 49 1.5 seconds better over its schedule. 


This was the 


The Perfect Scores in the Alpine Tour 


Cylinder 
Car 3ore & Stroke Displacement 
Rolls-Royce, 1 ae - 4.48 4.76 7,410 
_ | RE SAE eee 3.74 5.5 3,970 
a eee ee ~ a 3,560 
Austro-Daimler, 3 ;.......... 3.50 aa 3,480 
SR AE RAR eras 3.34 5.9 3,400 
Minerva-Knight, 2 .......... 3.54 5. 3,310 
SG Ch kwenkedcaers vavwe ee Que 6.1 2,980 


Syndicate Buys Sioux City Speedway 


CHIcAGo, ILL., July 21—E. R. Schultz, secretary of the 
Sioux City Automobile Club and Speedway Assn., and who 
managed the recent Speedway and Sioux City race, is at the 
head of a syndicate which has bought the stock of the other 
members. The syndicate will convert the present dirt track 
into a speedway and promote a race next year. A purse of 
$25,000 may again be offered and the distance will be in- 
creased from 300 to 400 miles. It is planned to incorporate 
for $100,000 with $50,000 paid in. The new company will 
take charge within 30 days. 


$5,000 in Prizes for Motor Pageant 


NEw York City, July 21—Five thousand dollars in prizes 
to be awarded by the Tercentenary Commission for the 
best decorated cars in the forthcoming Motor Carnival dur- 
ing the last week in September in connection with the Com- 
mercial Tercentenary Celebration. The prizes are to be in 
the form of trophies or cups for private owners and cash 
for professional chauffeurs driving. the cars which are ad- 
judged winners. 

There are to be ten divisions, including those for florally dec- 
orated touring cars, florally decorated runabouts, cars with other 
than floral decorations, ladies’ division, electric car, grotesque and 
burlesque, cyclecar, advertising section, and a division for out-of- 
town automobile clubs, a large number of which will strive to win 
one of the three handsome trophies offered in this division. 

First prize in the touring car division is valued at $500. 
division there are upwards of seven prizes, in addition 
awards for chauffeurs. No entry fees will be charged. 
design floats free of charge. 


In each 
to cash 
Artists will 


Ohio Newspaper Announces Reliability 


CoLuMBus, OHIO, July 20—The Ohio State Journal, of 
Columbus, Ohio, is planning to hold a two-day “automobile 
boosters’ tour.” Prizes will be given to the winners of the 
event which will be in the nature of a reliability contest. 
The dates will be July 29 and 30. The route covers Newark, 
Lancaster, Circleville, Washington, London, Springfield, Me- 
chaniesburg, Marion, Mt. Gilead, Mt. Vernon and Delaware. 


Little Giant Truck on 3,000-Mile Tour 


Cuicaco, ILu., July 17—Leaving August 1 a stock four- 
cylinder Little Giant 1-ton truck will be sent out on an en- 
durance circle tour through the East and Middle West. It 
will carry a full load of sand bags and will be in charge of 
Messrs. Giroux and Carlson. ; 

Maps showing the route to be taken will be posted in all 
of the Little Giant agencies and branches, the progress being 
traced on them daily in colored pencil. At the conclusion of 
the trip a booklet, showing the costs and other details of the 
run, and illustrated from photographs, will be circulated. 
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According to an_ investigation 

made in the Flint, Mich., auto- 

mobile and motor car parts plants 
there were about 2,700 more men em- 
ployed in these plants July 1, of this 
year, than on July 1, 1913, and judging 
from the increasing business there will 
be more men employed by the end of the 
year than during any previous year. In 
January there were about 170 less men 
employed in the various plants than in 
January 1913; in February there were 
about 200 more than last year; in March 
the increase had reached about 900 men 
and it has been increasing ever since, 
until now when about 12,000 to 12,500 
men are being employed all told. In most 
of the factories it is stated that the sea- 
son is about 60 days ahead of last year’s. 


Rutherford Plant for Tires—Middle- 
ton & Sharpe, Rutherford, N. J., will 
build a plant for the manufacture of rub- 
ber tires. 


Bay City Co. Erecting—Stroud, Bridge 
& Connors, Bay City, Mich., will erect a 
two-story factory, 90 x 110 feet, for the 
manufacture of automobile accessories. 


Rim Concern Building—The Lookout 
Bending Co., Chattanooga, Tenn., will 
erect a plant at Sulphur Springs, Ga., to 
manufacture automobile wheel rims and 
spokes. 

Addition for Body Co.—The Gustav 
Schaefer Wagon Co., Cleveland, O., 
manufacturer of wagons and automobile 
bodies, will erect a three-story addition, 
65 by 70 feet, to its plant. 

Walker-Weiss Axle Adds—An addition 
to cost about $20.000 will be built to the 
plant of the Walker-Weiss Axle Co. 
Flint, Mich., whose business has been 
very good thus far this year. 


Auto-Lock Co. Erects — The Common 
Sense Auto-Lock Co., Ltd., Spokane, 
Wash., recently incorporated with a capi- 


me Employing 2,700 More Men— 
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tal stock of $1,000,000, by W. H. Purcel, 
R. B. Weber and others, will soon erect a 
factory. 


To Build Largest Plant in U. S.—The 
American Aluminum Co. has announced 
the purchase of a $400,000 strip of land 
in Edgewater, N. J., as a site for a $2,- 
000,000 plant to be erected in the fall. 
It will be the largest aluminum manufac- 
turing plant in the United States, it is 
said, and will employ from 2,000 to 3,000 
men. 


U. S. Truck in Covington—The United 
States Motor Truck Co., Covington, Ky., 
has filed articles of incorporation. It 
has a capitalization of $250,000. R. C. 
Stewart and others are the incorporators, 
and it is understood that the plant of the 
Stewart Iron Works in Covington will be 
used temporarily for the manufacturing 
operations. 


Storle’s New Engine—The Storle Gas 
Engine Co., Kewaunee, Wis., is preparing 
for a large production of internal com- 
bustion engines of a new type perfected 
by O. O. Storle, and to be built both for 
stationary and movable purposes. The 
motor has a new valve arrangement con- 
cerning which little will be divulged until 
final patents have been applied for and 
the production started. 


Buys American Welding Equipment— 
The Western Fixture Co., 573 East 
Water street, Milwaukee, Wis., a large 
welding concern, has bought the equip- 
ment and stock of the defunct American 
Welding Co. of Milwaukee and _ will 
double the size and capacity of its plant. 
The Western company is one of the first 
in the middle west to undertake the mod- 
ern method of welding. 


Johnson Carburetor Organized—The 
Johnson Carburetor Co. has been organ- 
ized in Detroit, by C. F. Johnson, expert 
carbureter engineer of the Cadillac Mo- 
tor Car Co.; Harry Potter, sales man- 
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ager of the McCord Mfg. Co., and Rex 
Johnson, production manager of the 


Cadillac Motor Car Co. The plant is 
located at 272 Harper avenue. H. W. 
Farr is sales manager, with offices in 
the Union Trust building. 


Holihan Co. Moves—The Holihan Mfg. 
Co. has removed to its new plant on Jef- 
ferson avenue, west, and Twenty-first 
street, Detroit, Mich. This’ concern 
which manufactures radiators, hoods, 
tanks, fenders has been growing excep- 
tionally fast. “We started in business 
only last January,” said President J. A. 
Holihan, “and we had a force of ten men. 
Now we have close to 100. We now have 
three times as much floor space, have add- 
ed much new machinery and are well 
equipped to take care of any amount of 
business.” 


Will Manufacture Electric Motors— 
The Marathon Electric Mfg. Co. has been 
organized at Wausau, Wis., with $150,000 
capital to manufacture electric motors, 
generators, and general electrical equip- 
ment of all kinds. Justin Lebovici, until 
recently electrical engineer for the West- 
inghouse and Crocker-Wheeler com- 
panies, has been appointed general pro- 
duction manager, designer, and chief 
engineer. E. M. Bischoff, formerly in 
charge of the manufacturing and sales 
department of the Crocker-Wheeler com- 
pany, is secretary, treasurer and general 
manager. The concern is backed by a 
number of the largest business men and 
manufacturers of Wausau and Marathon 
county. The new forest products labor- 
atory built by the government for re- 
search and experimental work in pulp- 
woods by the forestry division of the de- 
partment of the interior, has been pur- 
chased outright with equipment and will 
be equipped for electrical manufacture. 
The laboratory was put on the market 
because the pulpwood work was finished 
and the government had no further use 
for the plant. 


The Automobile Calendar 


July 26-26....... Belgium Grand Prix Road 
Races. 

July-August..... French Army Truck Sub- 
sidy Trials. 

pS See Galveston, Tez, Beach 
Races. 

Bue. BB... occu Grenoble, Automobile Club 
of France’s 6-Day Mo- 
torcycle and Cyclecar 
Reliability Contest in 
French Alps. 

a, Se Le Mans, France, Automo- 


bile Club de la Sarthe’s 
Coupé International 
Light-Car Race, 1 liter, 
400 maximum cylinder 
area, 350-500 kilos 
weight. 

A : See Le Mans, France, Auto 
Club de la Sarthe’s Grand 
Prize de France for 4% 


liter cars. 

Aug. 21-22 ..Chicago, Ill, Elgin Road 
Races, Chicago Automo- 
bile Club. 

I Tia ie sabe wt Auvergne, France, Coupé 
de l’Auto Race. 

Aug. 27..........Brooklands Track, Eng- 
land; Annual Automobile 
Race. 

SS cscs eee Ae Denver, Colo., 650-mile Run, 


Colorado Springs to Salt 
Lake City. 





ME ic eer eis Russia, Road Race, Coupe 
de l’Empereur, 2,500 miles. 

i, GRC sod cae Brescia, Italy, Auto Club of 
Italy’s 4%-liter Grand 
Prize. 

Bet... 6-7-8... << Newark, N. J., Cyclecar Re- 
liability Tour to Atlantic 
City. 

a SS Indianapolis, Ind., Auto- 


mobile Show, Indianapo- 
lis Automobile Trade 


Assn. 
SE Be csitesecns Corona, Cal., Road Race, 
Corona Auto Assn. 
eB ice scam Portsmouth, Eng., Autumn 
Conference, Institute of 
Metals. 
oS eee Berlin, Germany, 
4%%-liter race. 
. 15-Oct. 11..New York City, Commercial 
Tercentenary Celebration. 
a ee Brooklands Track, Eng- 
land, Annual Automobile 


German 


Race. 
. Berlin, ny, 


Sept. 26-Oct. 6.. Automo- 
bile Sho 

MG ic eidicinareewsion Philadelphia, re, eV. A. 
A. Annual Convention. 

Oe Bo hccuesews St. Louis, Mo., Automobile 
Show, Auto Manufactur- 
ers’ and Dealers’ Assn. 

CBG FSET saves New York .City Electric 


Vehicle Show, Grand 


Central Palace. 


Oct. 9-Nov. 2....S. A. E. European Trip. 
Oot. TO-B6. .6.cciccs Paris, France, Automobile 
Salon. 
ae eres Pittsburgh, Pa., Automobile 
how, Auto Dealers 
Assn., Inc. 

Oct. 19, 20, 21. ... Philadelphia, Pa., Elec. 
Veh. Assn’s Convention. 

OG, BP HBG so 0icivinx Atlanta, Ga., American 
Road Congress of the 
American ww + ed Assn. 
and the A. A 

OOt. BSH-Sk 6 bse cis Milwaukee, Wis. * Conven- 
tion, Northwestern Road 
Congress, Auditorium. 

November ....... El Paso, Tex., Phoenix 
ona Race, El Paso Auto 

(eS a England; Olympia 

| rr El Paso to Phoenix, Ariz., 
Automobile Race. 

November 8-11...Shreveport, La., Track 
a Shreveport Auto 

ub. 

November 15.....Paris, France, Kerosene 
Motor Competition. 

, a ree New York City, Annual 


Automobile Show, Grand 
Central Palace. 


JOM FEOO ok s ccs Chicago, Ill, Automobile 
Show, First Regiment 
Armory. 
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Motor:Men in New Roles 


URPHY Chief Engineer for Frank- 
lin—Ralph Murphy has been ap- 
pointed chief engineer of the 
H. H. Franklin Mfg. Co., Syra- 

cuse, N. Y., manufacturer of the Frank- 
lin automobile. He has been for the last 
2 years head of the service department. 
He succeeds Arthur Holmes as chief en- 
gineer. Mr. Holmes for the past 6 
months has been vice-president and sales 
manager of the company. 


Austin With Grant—Ray Austin, who 
was formerly connected with the Stude- 
baker Corp., has accepted a position as 
assistant engineer for the Grant Motor 
Co., Findlay, O. 


Moore Moon Manager—L. B. Moore, 
formerly district salesman for the Moon 
Motor Car Co., Cleveland, O., has taken 
the management of the Sixth City Motor 
Co., distributor of Moon. 


Shoup Oakland Branch Manager— 
L. S. Shoup, formerly sales manager of 
the John Deere Plow Co., has been ap- 
pointed branch manager of the Oakland 
Motor Co., Indianapolis, Ind. 


Higginbottom With Marmon—Herbert 
Higginbottom formerly with the Ranier 
and later with the Abbott-Detroit is 
traveling in the Northwest for the Nor- 
dyke & Marmon Co., Indianapolis, Ind. 


Brown Goes to New Haven—Frank L. 
Brown, formerly with the Alvan T. 
Fuller Co., Boston, Mass., agent for the 
Packard, is at New Haven where he has 
charge of the distribution of Stutz cars. 


Benson Manager for Partridge Concern 
—F. G. Benson, identified with the auto- 
mobile business in New York and New 
Jersey for the last 9 years, has been 
appointed wholesale manager of Part- 
ridge, Clark and Kerrigan, Inc. 

Sitgreaves Heads Mercer Agency— 
The Trenton Motor Sales Co., Cleveland, 
O., has been organized and incorporated 
to succeed the Mercer Auto Sales Co. 
and handle Mercer cars for that terri- 
tory. G. L. Sitgreaves is manager. 


Duck to Manage Cushion Wheel Co.— 
George H. Duck, who has been identified 
with the motor truck industry for several 
years, has been appointed manager of 
the Sewell Cushion Wheel Co., New York 
City, with offices at 1790 Broadway. 


Holton Monarch Sales Manager— 
Hoover Holton, who has formerly been 
associated with the American Motors Co. 
and the Empire Automobile Co., Indian- 
apolis, has taken full charge of the sales 
for the Monarch Motor Car Co., Detroit, 
Mich. 

Kent Leaves Pierce-Arrow—F. C. 
Kent, general superintendent of the 
Pierce-Arrow Motor Car Co., Buffalo, 
N. Y., has severed that connection to be- 
come works manager of the Lodge & 
Shipley Machine Tool Co., Cincinnati, 
Ohio. 

Reed, Resigns from Norwalk—wW. S. 
Reed, for 3 years chief engineer of the 
Norwalk Motor Car Co., Martinsburg, 
W. Va., has resigned to take a similar 





THE AUTOMOBILE 





position with the Cowles-MacDowel En- 
gineering Co., Chicago, Ill., the change 
being effective July 15. 

Coy Buick Sales Manager—J. B. Coy, 
Louisville, Ky., for several years district 
manager for the International Harvester 
Co., has been appointed sales manager 
for the Milwaukee, Wis., branch of the 
Buick Motor Co. M. J. Monson is general 
manager of the branch house. 


MacManus Makes Change—T. F. Mac- 
Manus, formerly president of the Mac- 
Manus Advertising Company, Detroit, 
Mich., which is well known in the auto- 
mobile trade, has become affiliated with 
the Dunlap-Ward Advertising Co., also 
well known in the automobile trade. 


Montgomery Heads Detroit Krit—The 
Krit Motor Car Co., has recently opened a 
new local branch at 1225 Woodward ave- 
nue, Detroit, Mich., under the manage- 
ment of K. R. Montgomery. H. L. 
Davies, manager of the used car depart- 
ment of the Krit company, will be in 
charge. 

Hood Detroiter Sales Manager—W. C. 
Hood, one of the veterans in the auto- 
mobile business, having started as an ex- 
perimental worker on some of the first 
steam motor cars in 1898, has been ap- 
pointed sales manager of the Briggs- 
Detroiter Co., Detroit, Mich., which 
makes the Detroiter car in Detroit. 

Vedder Studebaker Manager—E. G 
Vedder, formerly assistant manager for 
the Gray Motor Co., distributor in the 
Twin Cities for the Studebaker car, has 
teen made manager at St. Paul, trans- 
ferring from the Minneapolis office. P. 
W. Perlstrom has been transferred from 
the Minneapolis shop to the St. Paul 
mechanical department. 

Cadillac Agency Reorganized—The 
Cadillac agency in Boston has been re- 
organized and a new company incorpo- 
rated for $100,000 with A. L. Danforth 
as president, J. James McGregor, treas- 
urer and B. K. Danforth secretary. 
President Danforth took charge of the 
agency a few months ago following the 
retirement of Alfred Measure. 


Change in Bosch Officials—A. H. D. 
Altree, former branch manager at Chi- 
cago, has been appointed to the office of 
vice-president of the Bosch Magnetc Co., 
New York City, and will be located at 
the main offices of the Bosch company at 
Nw York. F. D. Norman, previously in 
charge of the Bosch company’s Toronto 
office, has been appointed branch man- 
ager at Chicago. 

Penn Resigns—Ralph Penn has re- 
signed as manager of the Milwaukee 
branch of the Ralph Temple Automobile 
Co., Chicago, to become Milwaukee rep- 
resentative of the Baker electric. Mr. 
Temple has taken quarters at 137 Oneida 
street, the home of the Baker electric for 
several years. A. H. Esbenshade, who 
has been agent for the Baker, has re- 
tired to devote his entire attention to 
his other extensive business interests. 

DuComb Joins Barthel & Daly—wW. C. 
DuComb. Jr.. formerly assistant engineer 
of the Standard Roller Bearing Co., and 
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engineer of the Royersford Foundry & 
Machine Co., has become a part of the 
organization of Barthel & Daly, New 
York City, sole importers of Schafer ball 
bearings, and will act in the capacity of 
mechanical engineer. Mr. DuComb will 
shortly make an extensive trip through 
the automobile trade in the interests of 
Schafer ball bearings. 

Oakland Branch Managers Meet—At 
the annual meeting of branch managers 
of the Oakland Motor Car Co., Pontiac, 
Mich., the 1915 models were shown for 
the first time and were explained to the 
visitors by chief engineer N. E. Wahl- 
berg. Fred W. Warner, general man- 
ager, gave his views on the automobile 
business in general and explained the 
company’s policy for 1915. It was re- 
ported that the company will more than 
double its output for 1915. 


Garage and Dealers’ Field 


Overland at Pacific Exposition—The 
Willys-Overland Co., Toledo, O., has 
made application for 1,500 square feet 
of space for its automobile exhibit at the 
Panama-Pacific exposition, San Fran- 
cisco, 1915. 

Prather Building Demountable Rim— 
Prather Bros., Georgetown, Ky., have 
leased a building and will equip it with 
wood and metal working machinery for 
the manufacture of a demountable auto- 
mobile wheel. 

Reo’s New Newark Bldg.—The Reo 
Motor Car Co., Newark, N. J., has ac- 
quired property at 39 William street and 
will establish a large sales room and re- 
pair plant. The repair plant will be 
equipped for all classes of work. W. E. 
Dunsenberry is manager. 

New J-M Service Station—The H. W. 
Johns-Mansville Co., New York City, dis- 
tributor of automobile accessories, an- 
nounces the opening of a new store and 
service station at 1,930 Broadway. The 
former quarters at Broadway and Sev- 
enty-sixth street long ago proved inade- 
quate. 

Kansas City Dealers Building—Sev- 
eral new buildings for different dealers 
are under construction in Kansas City, 
Mo. now. The Hupmobile company is 
building at 1819 McGee street. The Re- 
public Tire Co. is completing new quar- 
ters at 1813 Grand avenue and the Fed- 
eral Rubber Co. is preparing to move into 
its new building at 1825 McGee street. 
The Case company already has occupied 
new quarters at 2117 Broadway. 


Ford Buys Plot in Brooklyn—The Ford 
Motor Co., Detroit, has completed nego- 
tiations for the purchase of a site in 
Brooklyn, in which wil be erected a six- 
story brick and steel salesroom and serv- 
ice station. 

The company bought the plot at the 
northwest corner of Sterling place and 
Bedford avenue, Brooklyn, 44 by 100 feet. 
Plans were filed for enlarging the Long 
Island City plant by an eight-story ad- 
dition, to cost $650,000. 

















July 23, 1914 


The Positive Supply Co., Daven- 

port, lowa, maker of portable 

steam vulecanizers and _ kerosene 
garage heaters, has recently brought out 
a small steam tube vulcanizer for use in 
private garages and small repair shops, 
Fig; 1. 

The new Positive is the only vulcan- 
izer, it is said, made expressly for re- 
pairing inner tubes and uses the steam 
principle of vulcanizing. It is a complete 
steam vulcanizing plant put up in small 
box, so it can be carried in a tool kit of 
a car. The Positive consists of a metal 
body, with a compartment for water and 
another for fuel. The water compart- 
ment is between the inner tube and the 
flame, where it equalizes the heat gen- 
erated. It vulcanizes a patch that actu- 
ally becomes a part of the tube, without 
danger of burning or scorching. 

It is so constructed that it may be 
firmly mounted on any work bench or 
post and thus avoiding all tendency for 
damaging the tube, as it cannot upset. 
To vuleanize a repair, the repair rubber 
is put on the tube and the vulcanizer 
clamped on. The proper amount of gaso- 
line and water is placed on the vulcanizer 
and ignited. No further attention is re- 
quired. The vulcanizer weighs 30 pounds 
and will vulecanize a surface of 12 square 
inches in one setting and larger ones 
by resetting. It will repair automobile, 
cyclecar, motorcycle and bicycle tubes. 

The new Positive lists for $1.50 and is 
sold under a money back guarantee of 
satisfaction. 

Fuel Economizer—Acting on the idea 
that hot, moist air will increase the power 
of the motor, the J. H. Forsythe, Alli- 
ance, O., is making a device, Fig. 2, that 
takes warm moist air from the upper 
part of the radiator. Referring to Fig. 
2. The suction of the engine draws it 


Pith te Steam Tube Vulcanizer— 


THE AUTOMOBILE 





through tube A to the inlet of the econo- 
mizer, thence through baffle plates where 
it comes into contact with the hot water 
pipes and thence through a thermostatic 
valve which admits air at a temperature 
somewhere between 105 and 175 degrees, 
thence through a two-way valve to the 
intake manifold of the engine. 

Lesoyl Lubricating Compound—A lu- 
bricant, in the form of a _semi-liquid 
graphite compound, has been brought 
out by the Lumen Bearing Co., Buffalo, 
N. Y., under the name of Lesoyl. This 
substance is designed to be mixed with 

















Fig. 1—Positive steam tube vulcanizer for 
use in private garages and small repair shops 
made by Positive Supply Co., Davenport, la. 


lubricating oil or grease in order to per- 
petually suspend the graphite and lubri- 
cate the wearing surfaces in the same 
way apparently as is accomplished by 
the use of deflocculated graphite. I+ is 
stated by the maker that better lubrica- 
tion is obtained than by the use of oil 
alone, owing to the fact that the graph- 
ite is carried to the bearing surfaces and 
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Fig. 3—Mogul starter for cyclecars and au- 
tomobiles of the smaller type, made by Mogul 
Starter Co., Chicago, Ill. 


the oil film remains unbroken. A can 
containing the proper amount of Lesoyl 
to be mixed with 5 gallons of oil sells 
for $1. 


Folding Sub-Car—The “Get out and 
get under” fever has evidently been mak- 
ing its way to Ohio, where the Auto 
Folding Sub-Car Co., at Zanesville has 
announced the Folding Sub-Car, a device 
which permits of making easy repairs 
and adjustments underneath a motor car. 
The feature of this device is that it may 
be folded so as to be but 18 inches long 
and hence may be carried in the car at 
all times. This car sells for $5 and 
should be especially valuable to those 
contemplating long tours. 

Mogul Starter—A starter, Fig 3, that 
is operated by a pedal is now manufac- 
tured by the Mogul Starter Co., 1323 
Michigan avenue, Chicago, IIl., for cycle- 
cars and automobiles such as the Ford, 
Krit, Roe, Overland, Maxwell, Mitchell, 
The price of the automobile starter com- 
plete with primer is $30, and for cycle- 
cars it is $12 to $15 without equipment. 

Demountable Hub for Ford Wheels— 
The Allen Machine Co., Detroit, Mich., 
is manufacturing a special hub, Fig. 4, 






















Fig. 2—Left—Cross-section through the Forsythe fuel economizer which acts on the idea that warm, moist air will increase motor 


power. 


Right—The economizer applied to a motor 
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Fig. 5—Two new types of Westinghouse small motor-driven fans, the Ventura at the left 


and the Sirocco Blower at the right 
Pittsburgh, Pa. 


for attachment to Ford wheels, that al- 
lows the wheels to be demounted. It is 
furnished in a set of five, which includes 
an extra wheel and the necessary parts 
tor making all the wheels demountable. 
To remove a wheel fitted with the Allen 
levice it is necessary only to unscrew six 
cap nuts, when the wheel slides off easi- 
ly; the replacement is a reversal of this 
process and there are no tight parts to 
make the operation difficult. 

The essential feature of the Allen ap- 
pliance is the metal ring located back o* 
the inside hub flange and carrying six 
bolts which pass through the hub of the 
wheel. These bolts take the place of the 
ordinary hub bolts, which have their nuts 
on the inside. The unscrewing of the 
special nuts permits the wheel to slide 
off leaving the bolts in place; the metal 
hub with its ball bearings is not dis- 
turbed. 


Westinghouse Fans—An extensive line 
of small motor-driven fans is manufac- 
tured by the Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. These 
outfits are compact, quiet running, clean 
and efficient, it is stated. They are made 
in two types to suit all conditions of 
service, one the Ventura Fan and the 
other the Sirocco Blower, Fig. 5. Both 
types can be supplied from direct or al- 
ternating current circuits and all can be 
operated from electric lighting circuits. 
The motors are specially designed for the 
service and are characterized by great 
reliability, it being claimed that they will 
operate for years with practically no at- 
tention, except occasional oiling. 


Monarch Headlight Dimmer—The city 
of Chicago has made it imperative that 
every motor vehicle be equipped with 
headlights whose light is not blinding 
and only those lamps which have been 
inspected are permitted to be used. The 
manufacturers of such devices offer the 
glare removers for inspection and upon 
the presentation of a certificate the 
manufacture and sale is authorized. A 
certified dimmer is being made by the 
Distributors and Manufacturers Co. and 
is called the Monarch. It consists of a 
circular piece of celluloid composition, 
bound with a metal rim from which three 
metal flexible arms protrude. These 
arms, shown in Fig. 6, are designed to 
be clamped te the lamp rim. The cellu- 
loid disk, which is finished on one side 
and dull on the other, has a white spot 
in the center varying in size with the 
size of the lamp equipment. This white 
spot is made by the use of white print- 
er’s ink. Aside from its being an effec- 
tive glare remover, the Monarch has the 
feature. of being applicable to either in- 
side or outside of the lamp lens, and it 


Made by the Westinghouse Electric and Mfg. Co., East 
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Fig. 6—Monarch headlight dimmer of cellu- 
loid composition made by the Distributors 
and Manufacturers’ Co., Chicago, III. 

















Fig. 7—Absolute lock-nut made by the Amer- 
ican Lock-Nut Co., Chicago, Ill. 


appears it is better adapted for the in- 
side where it cannot be interfered with. 
An added feature is its price, a pair 
selling for $2. 

Absolute Lock-Nut—By the use of a 
slotted nut and a roller fitted as shown 
in Fig. 7, the American Lock-Nut Co., 
Pullman Station, Chicago, IIl., claims to 
have a lock nut that will hold under all 
conditions of service, the locking action 
being obtained by means of the roller 
which fits into the threads of the bolt and 
also rolls in the recess cut in the nut. The 
nut is continuously and automatically 
locked against backward motion because 
such motion only wedges the pin tighter 
into the threads of the lock. 
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To remove the nut from the bolt, a nail 
or brad of sufficient size is inserted be- 
tween the wall of the shallow portion of 
the recess and the locking pin permitting 
the nut to be easily removed. 

Twentieth Century Steam Curing Bag 
—A device, Fig. 8, that will enable the 
repairman to cure the inside of a tire 
just as well and as easily as the outside 
and thus makes it possible to do both 
inside and outside at the same time is 
made by the K & W Rubber Co., 1545 
Broadway, Denver, Col. It is called a 
steam curing bag and consists of a flex- 
ible cylindrical bag that can be inserted 
in the shoe and as it is flexible it takes 
the shape of the interior automatically. 
An inlet and outlet steam connection are 
provided. All parts are made of metal 
except the curing surface. 

It is stated that this device saves time 
and doubles the capacity for repair 
work, as it eliminates the changing of 
moulds. 

The prices vary from $20 for the 2.5- 
inch size to $35 for the 5.5-inch size. 

Keyless Auto Lock—The Factory Sales 
Co., Cleveland, O., is putting on the 
market an ignition lock, Fig. 9, that is 
opened by a combination the same as is 
a safe. This feature does away with the 
necessity for a key and removes the pos- 
sibility of not being able to start the car 
because the key is in another suit of 
clothes or lost. The device is composed 
of metal throughout and is said to be 
indestructible. It sells for $7. It is 
equipped with a small electric light so 
that the dial can be seen at night. Two 
types of locks are made: one for cars 
that can be locked by breaking the low- 
tension circuit and another for cars that 
cannot be locked by this method. In this 
case the high-tension circuit is locked. 
The former type can be used on all igni- 
tion systems except Bosch, Mea and Eise- 
mann magnetos, which require the latter. 














Fig. 8—Twentieth Century Steam Curing 
Bag for curing the inside of a tire as well as 
the outside, made by the K. & W. Rubber Co., 
Denver, Col. 

















Fig. 9—Keyless Auto Lock for locking the 
ignition made by Factory Sales Co., Cleve- 
land, O. 
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